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NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 



FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 

5 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
10 recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of nucleic acid sequences encoding 
novel polypeptides. The novel nucleic acids and polypeptides are referred to herein as NOVX, 
15 or NOV1, NOV2, NOV3, NOV4, NOV5, NOV6, NOV7, NOV8, NOV9, NOV10, NOV1 1, 
NOV12, NOV13 and NOV14 nucleic acids and polypeptides. These nucleic acids and 
polypeptides, as well as derivatives, homologs, analogs and fragments thereof, will hereinafter 
be collectively designated as "NOVX" nucleic acid or polypeptide sequences. 
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In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS: 1, 3, 5 5 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27. In 
5 some embodiments, the NOVX nucleic acid molecule will hybridize under stringent 

conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a NOVX nucleic acid sequence. The invention also includes an 
isolated nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or 
derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
10 identical to a polypeptide comprising the amino acid sequences of SEQ ED NOS:2, 4, 6, 8, 10, 
12, 14, 16, IS, 20, 22, 24, 26 and 28. The nucleic acid can be, for example, a genomic DNA 
fragment or a cDNA molecule that includes the nucleic acid sequence of any of SEQ ID NOS: 
1,3,5,7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
15 includes at least 6 contiguous nucleotides of a NOVX nucleic acid (e.g., SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified NOVX polypeptides (SEQ ID 
NOS:2, 4, 6, S, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28). In certain embodiments, the NOVX 
polypeptides include an amino acid sequence that is substantially identical to the amino acid 
20 sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
25 acceptable earner. The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
30 culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 
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In another aspect, the invention includes a method of detecting the presence of a 

NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 

selectively binds to the polypeptide under conditions allowing for formation of a complex 

between the polypeptide and the compound. The complex is detected, if present, thereby 

5 identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 

iheir expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 

nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 

1 0 or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 

1 5 activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., diabetes, 

20 metabolic disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting 
disorders associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
or other disorders related to cell signal processing and metabolic pathway modulation. The 

25 therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX-specific 
antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from: diabetes, infections, neurological disorders, cancer, renal disease, 
hypertension and/or other pathologies and disorders of the like. 

30 The polypeptides can be used as immunogens to produce antibodies specific for the 

invention, and as vaccines. They can also be used to screen for potential agonist and 
antagonist compounds. For example, a cDNA encoding NOVX may be useful in gene 
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therapy, and NOVX may be useful when administered to a subject in need thereof. By way of 

non-limiting example, the compositions of the present invention will have efficacy for 

treatment of patients suffering from bacterial, fungal, protozoal and viral infections 

(particularly infections caused by HIV-1 or HIV-2), pain, cancer (including but not limited to 

5 Neoplasm; adenocarcinoma; lymphoma; prostate cancer; uterus cancer), anorexia, bulimia, 

asthma, Parkinsons disease, acute heart failure, hypotension, hypertension, urinary retention, 

osteoporosis, Crohn's disease; multiple sclerosis; and Treatment of Albright Hereditary 

Ostoeodystrophy, angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 

prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 

10 schizophrenia, manic depression, delirium, dementia, severe mental retardation and 

dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 
pathologies and disorders. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., diabetes, metabolic disturbances associated with obesity, the 

15 metabolic syndrome X, anorexia, wasting disorders associated with chronic diseases, 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated 
cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders or other disorders related to cell signal 
processing and metabolic pathway modulation. The method includes contacting a test 

20 compound with a NOVX polypeptide and determining if the test compound binds to said 

NOVX polypeptide. Binding of the test compound to the NOVX polypeptide indicates the test 
compound is a modulator of activity, or of latency or predisposition to the aforementioned 
disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 

25 activity, or of latency or predisposition to an disorders or syndromes including, e.g., diabetes, 
metabolic disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting 
disorders associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders or 

30 other disorders related to cell signal processing and metabolic pathway modulation by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
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NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 

animal, as is expression or activity of the protein in a control animal which recombinantly- 

expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 

the expression of NOVX polypeptide in both the test animal and the control animal is 

5 compared. A change in the activity of NOVX polypeptide in the test animal relative to the 

control animal indicates the test compound is a modulator of latency of the disorder or 

syndrome. 

hi yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 

10 nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 

15 subject. Preferably, the predisposition includes, e.g., diabetes, metabolic disturbances 

associated with obesity, the metabolic syndrome X, anorexia, wasting disorders associated 
with chronic diseases, metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, and hematopoietic disorders. Also, the expression 

20 levels of the new polypeptides of the invention can be used in a method to screen for various 
cancers as well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a 

25 human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., diabetes, metabolic disturbances 
associated with obesity, the metabolic syndrome X, anorexia, wasting disorders associated 
with chronic diseases, metabolic disorders, diabetes, obesity, infectious disease, anorexia, 
cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 

30 Parkinson's Disorder, immune disorders, and hematopoietic disorders. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
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commonly employed in the art. These include but are not limited to the two-hybrid system, 

affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

Unless otherwise defined, all technical and scientific temis used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
5 belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
1 0 and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 



DETAILED DESCRIPTION OF THE INVENTION 

1 5 The present invention provides novel nucleotides and polypeptides encoded thereby. 

Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" 
and the corresponding encoded polypeptides are referred to as "NOVX polypeptides" or 
"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 

20 sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids and 
their encoded polypeptides. 

TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
Assignment 


Internal Identification 


SEQ ID 

NO 
(nucleic 

acid) 


SEQ ID NO 
(polypeptide) 


Homology 


1 


SC 105828681 A 


1 


2 


Transmembrane receptor UNC5H1 


2 


GM ball3dl9 A 


3 


4 


Interferon Beta 


3 


ac009238 gene 5 EXT 


5 


6 


Prorninin 


4 


ac009238 gene 5 


7 


8 


Prorninin 


5 


SC 87081869 A 


9 


10 


Glucose Transporter 


6 


SC71046974 EXT 


11 


12 


Na+H+ Exchanger 


7 


GMAC040907.3 A 


13 


14 


Thymosin-Beta 4 


S 


207608 13JBXT/CG5 1 5 1 
4-01, CG5 15 14-02 


15 


16 


Leucine-rich Repeat Protein 


9 


CG51514-03 


17 


18 


Leucine-rich Repeat Protein 


10 


SC128855163 A 


19 


20 


WNT-5A-like 
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11 


CG56768-01 


21 


22 


WNT-5A-like 


12 


SC128S55163 B 


23 


24 


WNT-5A-like 


13 


SC55003337 A 


25 


26 


Procollagen I N-Protease 


14 


GMAC073150 A 


27 


28 


26S Protease Regulatory Subunit 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
5 domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

For example, NOV1 is homologous to the UNC5H1 transmembrane receptor family of 
proteins which are crucial for axon guidance by interacting with netrin-1 . Thus, the NOV1 
1 0 nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in, for example; neurogenesis, 
nerve regeneration, retinal lesions and/or other pathologies/disorders. 

Also, NOV2 is homologous to the interferon beta family of proteins. Thus NOV2 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
15 be useful in therapeutic and diagnostic applications implicated in, for example; viral 

infections, autoimmune disease, multiple sclerosis, optic neuritis, focal epithelial hyperplasia 
and subacute sclerosing panencephalitis and/or other pathologies/disorders. 

Further, NOV3 and NOV4 are homologous to a family of prominin-like membrane 
proteins which are important in cholesterol transport and the biogenesis of rod photoreceptor 
20 cells. Thus, the NOV3 and NOV4 nucleic acids and polypeptides, antibodies and related 

compounds according to the invention will be useful in therapeutic and diagnostic applications 
implicated in, for example; retinal degeneration and/or other pathologies/disorders. 

Also, NOV5 is homologous to a glucose transport family of proteins which are 
important in glucose storage and transport. Thus, NOV5 nucleic acids, polypeptides, 
25 antibodies and related compounds according to the invention will be useful in therapeutic and 
diagnostic applications implicated in, for example; diabetes, renal disease, vascular disease 
and/or other pathologies/disorders. 

Additionally, NOV6 is homologous to aNa+H+ Exchanger family of proteins. These 
proteins are important in establishing and maintaining intracellular sodium and hydrogen 
30 levels. Thus NOV6 nucleic acids, polypeptides, antibodies and related compounds according 
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to the invention will be useful in treating a variety of conditions, including renal disease, 
hypertension, myocardial ischemia, congenital sodium diarrhea, diffuse corporal gastritis 
and/or other pathologies/disorders. 

Also, NOV7 is homologous to the beta thymosin family of proteins. Thus NOV7 
5 nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in, for example; prostate 
cancer, apoptosis, angiogenesis and wound healing, neurodegenerative and neuropsychiatric 
disease, immune and autoimmune disorders, age-related disorders and/or other 
pathologies/disorders. 

10 Still further, NOV8 and NOV9 are homologous to a family of Leucine-rich repeat 

proteins that mediate protein-protein interactions and are important in a variety of functions 
such as cell adhesion, motility, cell signalling and proliferation. Thus, NOV8 and NOV9 
nucleic acids and polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications in disorders including, for example, 

1 5 Crohn' s disease, embryogenesis, pathogen infection, and/or other pathologies/disorders. 

Also, NOV10-12 are homologous to the WNT-5A family of nuclear signaling proteins. 
Thus NOV 10- 12 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; autism, Alzheimer's disease, Abeta neurotoxicity, familial adenomatous polyposis 

20 coli, cancer and/or other pathologies/disorders. 

Additionally, NOV 13 is homologous to the procollagen I-N-proteinase family of 
proteins, which are zinc-binding metalloproteinases. Thus NOV13 nucleic acids, 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications implicated in, for example; Ehlers-Danlos syndrome 

25 type VII C and/or other pathologies/disorders. 

Finally, NO VI 4 is homologous to the 26S protease regulatory subunit family of 
proteins. Thus, NOV 14 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications in various 
disorders including, for example, Alzheimer's disease, Parkinson's disease, cutaneous 

30 malignant melanoma and/or other pathologies/disorders. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
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polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
5 invention are disclosed herein. 

NOV1 

A NOV1 sequence (also referred to as SC_105828681_A) according to the invention 
includes a nucleic acid sequence encoding a polypeptide related to the UNC5H1 family of 
proteins. Tables 1 A and IB show a NOV1 nucleic acid and its encoded polypeptide sequence, 
10 respectively. A disclosed NOV1 nucleic acid of 2752 nucleotides is shown in Table 1 A. The 
disclosed NOV1 open reading frame ("ORF") was identified beginning with an ATG initiation 
codon at nucleotides 46-48 and ending with a TGA codon at nucleotides 2740-2742. As 
shown in Table 1 A, the start and stop codons are in bold letters. 

Table 1 A. NOV1 nucleotide sequence (SEQ ID NO:l). 

CCGCGGGGCCCCGCGCCCGGCCCGCCCGCCTGCCCGCCCGCGGCCATGGCCGTCCGGCCCGGCCTGTGGC 
CAGCGCTCCTGGGCATAGTCCTCGCCGCTTGGCTCCGCGGCTCGGGTGCCCAGCAGAGTGCCACCGTGGC 
CAACCCAGTGCCTGGTGCCAACCCGGACCTGCTTCCCCACTTCCTGGTGGAGCCCGAGGATGTGTACATC 
GTCAAGAACAAGCCAGTGCTGCTTGTGTGCAAGGCCGTGCCCGCCACGCAGATCTTCTTCAAGTGCAACG 
GGGAGTGGGTGCGCCAGGTGGACCACGTGATCGAGCGCAGCACAGACGGGAGCAGTGGGCTGCCCACCAT 
GGAGGT CCGCATT AATGTCTCAAGGCAGCAGGTCGAGAAGGTGTT CGGGCTGGAGGAATACTGGTGC CAG 
TGCGTGGCATGGAGCTCCTCGGGCACCACCAAGAGTCAGAAGGCCTACATCCGCATAGCCAGATTGCGCA 
AGAACTTCGAGCAGGAGCCGCTGGCCAAGGAGGTGTCCCTGGAGCAGGGCATCGTGCTGCCCTGCCGTCC 
ACCGGAGGGCATCCCTCCAGCCGAGGTGGAGTGGCTCCGGAACGAGGACCTGGTGGACCCGTCCCTGGAC 
CCCAATGTATACATCACGCGGGAGCACAGCCTGGTGGTGCGACAGGCCCGCCTTGCTGACACGGCCAACT 
ACACCTGCGTGGCCAAGAACATCGTGGCACGTCGCCGCAGCGCCTCCGCTGCTGTCATCGTCTACGTGAA 
CGGTGGGTGGTCGACGTGGACCGAGTGGTCCGTCTGCAGCGCCAGCTGTGGGCGCGGCTGGCAGAAACGG 
AGCCGGAGCTGCACCAACCCGGCGCCTCTCAACGGGGGCGCTTTCTGTGAGGGGCAGAATGTCCAGAAAA 
CAGCCTGCGCCACCCTGTGCCCAGTAGACGGCAGCTGGAGCCCGTGGAGCAAGTGGTCGGCCTGTGGGCT 
GGACTGCACCCACTGGCGGAGCCGTGAGTGCTCTGACCCAGCACCCCGCAACGGAGGGGAGGAGTGCCAG 
GGCACTGACCTGGACACCCGCAACTGTACCAGTGACCTCTGTGTACACAGTGCTTCTGGCCCTGAGGACG 
TGGCCCTCTATGTGGGCCTCATCGCCGTGGCCGTCTGCCTGGTCCTGCTGCTGCTTGTCCTCATCCTCGT 
TTATTGCCGGAAGAAGGAGGGGCTGGACTCAGATGTGGCTGACTCGTCCATTCTCACCTCAGGCTTCCAG 
CCCGTCAGCATCAAGCCCAGCAAAGCAGACAACCCCCATCTGCTCACCATCCAGCCGGACCTCAGCACCA 
CCACCACCACCTACCAGGGCAGTCTCTGTCCCCGGCAGGATGGGCCCAGCCCCAAGTTCCAGCTCACCAA 
TGGGCACCTGCTCAGCCCCCTGGGTGGCGGCCGCCACACACTGCACCACAGCTCTCCCACCTCTGAGGCC 
GAGGAGTTCGTCTCCCGCCTCTCCACCCAGAACTACTTCCGCTCCCTGCCCCGAGGCACCAGCAACATGA 
CCTATGGGACCTTCAACTTCCTCGGGGGCCGGCTGATGATCCCTAATACAGGTATCAGCCTCCTCATCCC 
CCCAGATGCCATACCCCGAGGGAAGATCTATGAGATCTACCTCACGCTGCACAAGCCGGAAGACGTGAGG 
TTGCCCCTAGCTGGCTGTCAGACCCTGCTGAGTCCCATCGTTAGCTGTGGACCCCCTGGCGTCCTGCTCA 
CCCGGCCAGTCATCCTGGCTATGGACCACTGTGGGGAGCCCAGCCCTGACAGCTGGAGCCTGCGCCTCAA 
AAAGCAGTCGTGCGAGGGCAGCTGGGAGGATGTGCTGCACCTGGGCGAGGAGGCGCCCTCCCACCTCTAC 
TACTGCCAGCTGGAGGCCAGTGCCTGCTACGTCTTCACCGAGCAGCTGGGCCGCTTTGCCCTGGTGGGAG 
AGGCCCTCAGCGTGGCTGCCGCCAAGCGCCTCAAGCTGCTTCTGTTTGCGCCGGTGGCCTGCACCTCCCT 
CGAGTACAACATCCGGGTCTACTGCCTGCATGACACCCACGATGCACTCAAGGAGGTGGTGCAGCTGGAG 
AAGCAGCTGGGGGGACAGCTGATCCAGGAGCCACGGGTCCTGCACTTCAAGGACAGTTACCACAACCTGC 
GCCTATCCATCCACGATGTGCCCAGCTCCCTGTGGAAGAGTAAGCTCCTTGTCAGCTACCAGGAGATCCC 
CTTTTATCACATCTGGAATGGCACGCAGCGGTACTTGCACTGCACCTTCACCCTGGAGCGTGTCAGCCCC 
AGCACTAGTGACCTGGCCTGCAAGCTGTGGGTGTGGCAGGTGGAGGGCGACGGGCAGAGCTTCAGCATCA 
ACTTCAACATCACCAAGGACACAAGGTTTGCTGAGCTGCTGGCTCTGGAGAGTGAAGCGGGGGTCCCAGC 



9 
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CCTGGTGGGCCCCAGTGCCTTCAAGATCCCCTTCCTCATTCGGCAGAAGATAATTTCCAGCCTGGACCCA 
CCCTGTAGGCGGGGTGCCGACTGGCGGACTCTGGCCCAGAAACTCCACCTGGACAGC(^TCTCAGCTTCT 
TTGCCTCCAAGCCCAGCCCCACAGCCATGATCCTCAACCTGTGGGAGGCGCGGCACTTCCCCAACGGCAA 
CCTCAGCCAGCTGGCTGCAGCAGTGGCTGGACTGGGCCAGCCAGACGCTGGCCTCTTCACAGTGTCGGAG 
GCTGAGTGCTGAGGCCGGCCAG 



In a search of public sequence databases, it was found, for example, that the N0V1 
nucleic acid sequence disclosed in this invention has 2419 of 2697 bases (89 %) identical to 
one region of a Rattus novegicus Unc5Hl mRNA, 2697 bp, with an E-value of 0.0 
5 (GENBANK-DD: RNUS7305). Public nucleotide databases include all GenBank databases and 
the GeneSeq patent database. 

In all BLAST alignments herein, the "E-value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 

10 example, the probability that the subject ("Sbjct") retrieved from the NOV1 BLAST analysis, 
e.g. , Rattus novegicus UncSHl mRNA, matched the Query NOV1 sequence purely by chance 
is 1.0 xlO" 99 . The Expect value (E) is a parameter that describes the number of hits one can 
"expect" to see just by chance when searching a database of a particular size. It decreases 
exponentially with the Score (S) that is assigned to a match between two sequences. 

15 Essentially, the E value describes the random background noise that exists for matches 
between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001. In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
20 matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similox score simply by chance. See, e.g., 

http://www.ncbi.nlm.nih.gov/Educatiori^LASTinfo/. Occasionally, a string of X's or N's 
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will result from a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNNNNNNNNN") or the letter "X" in protein sequences (e.g., M XXXXXXXXX"). 
5 Low-complexity regions can result in high scores that reflect compositional bias rather than 
significant position-by-position alignment. Wootton and Federhen, Methods Enzymol 
266:554-571, 1996. 



A disclosed encoded NOV1 protein has 898 amino acid residues and a predicted 
10 molecular weight of 98,841 .9 Daltons, referred to as the NOV1 protein. The NOV1 protein 
was analyzed for signal peptide prediction and cellular localization. PSORT analysis predicts 
the protein of the invention to be localized in the plasma membrane with a certainty of 
0.4600. Using the SIGN ALP analysis, it is predicted that the protein of the invention has a 
signal peptide with most likely cleavage site between pos. 25 and 26 of SEQ ID NO.:2. The 
15 disclosed NOV 1 polypeptide sequence is presented in Table IB using the one-letter amino 
acid code. 



Table 1 B. Encoded NOV1 protein sequence (SEQ ID NO:2). 

MAVRPGLWPALLGIVLAAWLRGSGAQQSATVANPVPGANPDLLPHFLVEPEDVYIVKN"KPVLLV 
CKAVPATQIFFKCNGEWVRQVDHVIERSTDGSSGLPTMEWINVSRQQVEKVTGLEEYWCQCVA 
WSSSGTTKSQKAYIRIARLRK^FEQEPLAKEVSLEQGIVLPCRPPEGIPPAEVEWLRNEDLVDP 
SLDPNVYITREHSIjVVRGARLADTANrY^ 

SCGRGWQKRSRSCTNPAPLNGGAFCEGQNVQKTACATLCPVDGSWSPWSKWSACGLDCTHWRSR 
ECSDPAPRNGGEECQGTDLDTRNCTSDLCVHSASGPEDVALYVGLIAVAVCLVLLLLVLILVYC 
RKKEGLDSDVADSSILTSGFQPVSIKPSKADNPHLLTIQPDLSTTTTTYQGSLCPRQDGPSPKF 
QLTNGHLLSPLGGGRHTLHHSSPTSEAEEFVSRLSTQNYFRSLPRGTSNMTYGTFNFIjGGRLMI 
PNTGISLLIPPDAIPRGKIYEIYLTLHKPEDVRLPLAGCQTLLSPIVSCGPPGVIjLTRPVIIjAM 
DHCGEPSPDSWSLRLKKQSCEGSWEDVLHLGEEAPSHLYYCQLEASACYVFTEQLGRFALVGEA 
LSVAAAKRLKLLLFAPVACTSLEYNIRVYCLHDTHDALKEVVQLEKQLGGQLIQEPRVLHFKDS 
YHNLRLSIHDVPSSLWKSKLLVSYQEIPFYHIWNGTQRYLHCTFTLERVSPSTSDLACKLWVWQ 
VEGDGQSFSINFNITKDTRFAELLALESEAGVPAIiVGPSAFKIPFLIRQKIISSLDPPCRRGAD 
WRTLAQKLHLDS HLS F FAS KP S PTAM ILNLWEARHFPNGNLSQLAAAVAGLGQPDAGLFTVS E A 
EC 



NOV1 sequences were initially identified by searching a proprietary sequence file 
20 database for DNA sequences which translate into proteins with similarity to a protein family 
of interest. NOV1 was identified as having suitable similarity. NO VI was analyzed further to 
identify any open reading frames encoding novel full length proteins, as well as, novel splice 
forms of NOV1 . This was done by extending the identified NOV1 using suitable sequences 

11 
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from additional proprietary assemblies, publicly available EST sequences and public genomic 

sequences. In a search of CuraGen's proprietary human expressed sequence assembly 

database, assembly s3aq: 105828681 (342 nucleotides) was identified as having >95% 

homology to this predicted TRANSMEMBRANE RECEPTOR UNC5H1 sequence. This 

database is composed of the expressed sequences (as derived from isolated mRNA) from more 

than 96 different tissues. 

The genomic clones were analysed by Genscan and Grail to identify exons and 
putative coding sequences/open reading frames. This clone was also analyzed by TblastN, 
BlastX and other homology programs to identify regions translating to proteins with similarity 
to the original protein/protein family of interest. Expressed sequences from both public and 
proprietary databases were also added when available to further define and complete the gene 
sequence. The DNA sequence was then manually corrected for apparent inconsistencies 
thereby obtaining the sequences encoding the full-length protein. 

A NOV1 nucleic acid has homology (310/310 bases) with a region of human 
chromosome 5 (GenBank Accession Number NT_006725.4), which specifically maps NOV1 
to 5q35. This locus is associated with a number of pathologies, including neurogenic 
arthrogryposis multiplex congenita, type 2 craniosynostosis, NPM/RARA type acute 
promyelocyte leukemia, and leukotriene C4 synthase deficiency. 

A BLASTX search was performed against public protein databases. The disclosed 
NOV1 protein (SEQ ID NO:2) has good identity with Unc5Hl-like proteins. For example, the 
full amino acid sequence of the protein of the invention was found to have 862 of 898 amino 
acid residues (95 %) identical to, and 879 of 898 residues (97 %) similar to, the 898 amino 
acid residue Unc4Hl protein from Rattus nomegicus ( SPTREMBL-ACC:O08721; E= 0.0). 
Public amino acid databases include the GenBank databases, SwissProt, PDB and PIR. 

The presence of identifiable domains in NOV1, as well as all other NOVX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Interpro website ( http:www.ebi.ac.uk/ interpret . A 
NOV1 protein contains the following protein domains (as defined by Interpro) at the indicated 
nucleotide positions: ZU5 domain (IPR000906) at amino acid positions 495 to 598, 
Thrombospondin type I domain (IPR000884) at amino acid positions 246 to 295, Death 
domain (IPR000488) at amino acid positions 817 to 897, Immunoglobulin domain 

12 
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(IPR003006) at amino acid positions 163 to 223 , Somatotropin hormone family (IPR001400) 

at amino acid positions 372 to 389, Keratin, high sulfur B2 protein (DPR002494) at amino acid 

positions 232 to 348. 

ZU5 domain is a domain of unknown function, present in ZO-1 and Unc5-like netrin 
5 receptors. It is also found in different variants of ankyrin, which are responsible for attaching 
integral membrane proteins to cytoskeletal elements. 

The Thrombospondin type 1 domain is found in the thrombospondin protein where it is 
repeated 3 times. Now a number of proteins involved in the complement pathway (properdin, 
C6, C7, C8 A, C8B, C9) as well as extracellular matrix protein like mindin, F-spondin, SCO- 
10 spondin and even the circumsporozoite surface protein 2 and TRAP proteins of Plasmodium, 
contain one or more instance of this repeat. It has been involved in cell-cell interraction, 
inhibition of angiogenesis and apoptosis. 

The death domain (FAS/TNF cytosolic interaction domain) has first been described as 
a region in the cytoplasmic tail of the 75 Kd TNF receptor (TNFR-1) which is involved in 

15 TNF-mediated cell death signaling. A corresponding region is found in the cytoplasmic tail of 
FAS/APOl another surface receptor inducing apoptotic cell death. This region mediates self- 
association of these receptors, thus giving the signal to downstream events leading to 
apoptosis. Subsequently, a number of other proteins have been found to interact with the 
cytoplasmic part of either FAS or the TNF receptor in the region of the death domain. 

20 Overexpression of these proteins usually leads to cell death. By profile analysis, it has been 
shown that a number of other proteins contain regions with significant similarity to the death 
domain. Interestingly, several of these proteins also work in the context of cell death signaling. 
In most of these proteins, the death domain is located at the extreme C- terminus. Exceptions 
are ankyrin, MyD88 and pelle, ail protein probably not directly involved in cell death 

25 signaling. In the case of ankyrin, the isofomi 2.1 is a splice variant which has the death 
domain located at the C-terminus. 

Members of the immunoglobulin superfamily are found in hundreds of proteins of 
different functions. Examples include antibodies, the giant muscle kinase titin and receptor 
tyrosine kinases. Immunoglobuhn-like domains may be involved in protein-protein and 

30 protein- ligand interactions. The Pfam alignments do not include the first and last strand of the 
immunoglobulin-like domain. 
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Somatotropin is a hormone that plays an important role in growth control. It belongs to 

a family that includes choriomammotropin (lactogen), its placental analogue; prolactin, which 

promotes lactation in the mammary gland, and placental prolactin-related proteins; proliferin 

and proliferin related protein; and somatolactin from various fish.. The 3D structure of bovine 

5 somatotropin has been predicted using a combination of heuristics and energy minimization. 

High sulfur proteins are cysteine-rich proteins synthesized during the differentiation of 

hair matrix cells, and form hair fibers in association with hair keratin intermediate filaments. 

This family has been divided up into four regions, with the second region containing 8 copies 

of a short repeat . This family is also known as B2 or KAP1 . 

1 0 BLAST results include sequences from the Patp database, which is a proprietary 

database that contains sequences published in patents and patent publications. Patp results 

include those listed in Table 1C. 



Table 1C. Patp alignments of NOV1 


Sequences producing High- scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


Patp: AAW78898 Rat UNC-5 homologue UNCSHl-Rattus sp . 898aa +1 


4638 0.0 



15 Quantitative gene expression analysis (TaqMan) was performed on a NOV1 nucleic 

acid. The general method is described in Example 1. Results of TaqMan analysis of a NOV1 
nucleic acid are described in Example 2. 

Unc5Hl-like proteins are important in neurogenesis due to their interactions with the 
netrin family of proteins. The netrins comprise a small phylogenetically conserved family of 

20 guidance cues important for guiding particular axonal growth cones to their targets. Two 

netrin genes, netrin- 1 and netrin-2, have been described in chicken. In mouse an ortholog of 
chick netrin- 1 and a second mouse netrin gene, netrin-3, have been reported. Netrin-3 does not 
appear to be the ortholog of chick netrin-2 but is the ortholog of a recently identified human 
netrin gene termed NTN2L ( H netrin-2-like ,f ), as evidenced by a high degree of sequence 

25 conservation and by chromosomal localization. Netrin-3 is expressed in sensory ganglia, 
mesenchymal cells, and muscles during the time of peripheral nerve development but is 
largely excluded from the CNS at early stages of its development. The murine netrin-3 protein 
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binds to netrin receptors of the DCC (deleted in colorectal cancer) family [DCC and neogenin] 

and the UNC5 family (UNC5H1, UNC5H2 and UNC5H3). Unlike chick netrin-1, however, 

murine netrin-3 binds to DCC with lower affinity than to the other four receptors. Consistent 

with this finding, although murine netrin-3 can mimic the outgrowth-promoting activity of 

5 netrin-1 on commissural axons, it has lower specific activity than netrin- 1. Thus, like netrin-1, 

netrin-3 may also function in axon guidance during development but may function 

predominantly in the development of the peripheral nervous system and may act primarily 

through netrin receptors other than DCC. 

M igration of neurons from proliferative zones to their functional sites is fundamental 

1 0 to the normal development of the central nervous system. Mice homozygous for the rostral 

cerebellar malformation (rem) mutation exhibit cerebellar and midbrain defects, apparently as 
a result of abnormal neuronal migration. It has been reported that in rcm-mutant mice, the 
cerebellum is smaller and has fewer folia than in wildtype, ectopic cerebellar cells are present 
in midbrain regions by 3 days after birth, and there are abnormalities in postnatal cerebellar- 

1 5 neuronal migration. The authors isolated cDNAs encoding the rem protein (Rem). Sequence 
analysis revealed that the predicted 93 1 -amino acid mouse protein is a transmembrane protein 
that contains 2 immunoglobulin (Ig)-like domains and 2 type I thrombospondin (THBS1) 
motifs in the extracellular region. Ig and THBS1 domains are also found in the extracellular 
region of the C. elegans UNC5 transmembrane protein, and the C-terminal 865-amino acid 

20 region of Rem is 30% identical to UNC5. UNC5 protein is essential for dorsal guidance of 
pioneer axons and for the movement of cells away from the netrin ligand. In the developing 
brain of vertebrates, netrin-1 plays a role in both cell migration and axonal guidance. Rem 
binds netrin-1 in vitro. Rem and its ligand are important in critical migratory and/or cell- 
proliferation events during cerebellar development. Disruption of the mouse rem gene, also 

25 called the Unc5h3 gene, resulted in a failure of tangentially migrating granule cells to 
recognize the rostral boundary of the cerebellum. 

Netrins are bifunctional: they attract some axons and repel others. Netrin receptors of 
the Deleted in Colorectal Cancer (DCC) family are implicated in attraction and those of the 
UNC5 family in repulsion, but genetic evidence also suggests involvement of the DCC protein 

30 UNC-40 in some cases of repulsion. Attraction is converted to repulsion by expression of 
TJNC5 proteins in these cells, that this repulsion requires DCC function, that the UNC5 
cytoplasmic domain is sufficient to effect the conversion, and that repulsion can be initiated by 

15 
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netrin-1 binding to either UNC5 or DCC. The isolated cytoplasmic domains of DCCTand 

UNC5 proteins interact directly, but this interaction is repressed in the context of the full- 
length proteins. Netrin-1 triggers the formation of a receptor complex of DCC and UNC5 
proteins and simultaneously derepresses the interaction between their cytoplasmic domains, 
5 thereby converting DCC-mediated attraction to UNC5/DCC-mediated repulsion. 

The above defined information for this invention suggests that this novel UNC5Hl-like 
protein (NOV1) may function as a member of aUNCSHl family. Therefore, the expression 
nucleic acids and proteins of NOV 1 are useful in potential therapeutic applications implicated 
in various UNC5H1 -related pathologies and/or disorders. For example, a cDNA encoding the 

1 0 UNC5H1 -like protein may be useful in gene therapy, and the UNC5H1 -like protein may be 

useful when administered to a subject in need thereof. The novel nucleic acid encoding NOV1 
protein, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies that bind immunospecifically to the novel 

15 substances of the invention for use in therapeutic or diagnostic methods. 

The NOVX nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies and disorders. For example, but not limited to, a cDNA encoding the 
Unc5Hl-like protein may be useful in gene therapy, and the Unc5Hl-like protein may be 

20 useful when administered to a subject in need thereof. By way of nonlimiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering 
from neurological and/or other pathologies/disorders. The novel nucleic acid encoding the 
Unc5Hl-like protein, and the Unc5Hl-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 

25 or the protein are to be assessed. These materials are further useful in the generation of 

antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

Further, the protein similarity information, expression pattern, and map location for 
NOV1 suggests that NOV1 may have important structural and/or physiological functions 

30 characteristic of the Unc5Hl family. Therefore, the nucleic acids and proteins of the invention 
are useful in potential diagnostic and therapeutic applications and as a research tool. Potential 
therapeutic uses for the compositions of the invention included , for example but not limited 
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to, the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody target 

(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or prognostic 

marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and (vii) tissue 

regeneration in vitro and in vivo (regeneration for all these tissues and cell types composing 

5 these tissues and cell types derived from these tissues). 

These materials are further useful in the generation of antibodies that bind immuno- 

specifically to the novel NOV1 substances for use in therapeutic or diagnostic methods. These 

antibodies may be generated according to methods known in the art, using prediction from 

hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. The 

10 disclosed NOV1 protein has multiple hydrophilic regions, each of which can be used as an 
immunogen. In one embodiment, a contemplated NOV1 epitope is from about amino acids 
495 to 598. In another embodiment, a NOV1 epitope is from about amino acids 246 to 295. 
In additional embodiments, NOV1 epitopes are from amino acids 817 to 897, 163-223, 372- 
389, and from amino acids 232 to 348. These novel proteins can be used in assay systems for 

1 5 functional analysis of various human disorders, e.g. neurological disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

NOV2 

A novel nucleic acid was identified on chromosome 9 by TblastN using CuraGen 
20 Corporation's sequence file for interferon-beta protein or homolog as run against the Genomic 
Daily Files made available by GenBank or from files downloaded from the individual 
sequencing centers. The nucleic acid sequence was predicted from the genomic file GB 
ACCNO.bal 13dl9 by homology to a known interferon beta or homolog. Exons were 
predicted by homology and the intron/exon boundaries were determined using standard 
25 genetic rules. Exons were further selected and refined by means of similarity determination 
using multiple BLAST (for example, tBlastN, BlastX, and BlastN) searches, and, in some 
instances, GeneScan and Grail. Expressed sequences from both public and proprietary 
databases were also added, when available, to further define and complete the gene sequence. 
The novel nucleic acid of 604 nucleotides (also referred to as GM_bal 13dl9_A) 
30 encoding a novel interferon beta-like protein is shown in Table 2A. An open reading frame 

was identified beginning with an ATG initiation codon at nucleotides 12-14 and ending with a 
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TAA codon at nucleotides 591-593. A putative untranslated region upstream from the 

initiation codon and downstream from the termination codon is underlined in Table 2A, and 

the stait and stop codons are in bold letters. 



Table 2A. NOV2 Nucleotide Sequence (SEQ ID NO:3) 

Taggaactcaac^ tgactagtcaa^^ 
ctgcattctctctggactgtcactttcam 
taaaamcctaggagaaamtttcctctgcmtct 

tccaggtttctaaaagtaacctg i i ! i camggaamtgccctcattgccaaa^aagaaatgt 

tacagcagatattcaacactttcagccttmtgtcrcccaatc i ! i i i ggaatgaaagcagctt 

ggagagattcct aagtagac7tt atcagcamtagagaagacagaggtgtgtttggagcagg 

aaaccaggaaagagggccgttcactcttgcamgggggaataccatatttagact 

atttccmgggattcacmctacritacaccaccaamttatagcaact 

tccatgttgaaatccgmggggtctactatttattgaacagtgcacaagaagact 

aa g aaa cag gttatttac ataaataa ctaatttg gag 

In a search of public sequence databases, it was found, for example, that the nucleic 
acid sequence (NOV2) has 361 of 583 bases (61%) identical to a human interferon beta 
mRNA (GENBANK-ED: HSEFNA6; acc:X02958) (E = 3.4 e-16). Public nucleotide databases 
include all GenBank databases and the GeneSeq patent database. 
1 0 A NOV2 nucleic acid maps to the p21-22 region of human chromosome 9. Loci in this 

region are associated with diaphyseal medullary stenosis with malignant fibrous histiocytoma, 
cartilage-hair hypoplasia, immotile cilia syndrome-1, Kartagener syndrome and/or other 
dieases/pathologies. 

The disclosed NOV2 polypeptide (SEQ ID NO:4) encoded by SEQ ED NO:3 is 193 
1 5 amino acid residues with a predicted molecular weight of 23,123.3 Da, and is presented using 
the one-letter code in Table 2B. The NOV2 protein was analyzed for signal peptide prediction 
and cellular localization. SignalP, Psort and Hydropathy results predict that NOV2 contains a 
predicted signal peptide with the most likely cleavage site between positions 21 and 22 of SEQ 
ID NO. 4 and that NOV2 is likely to be extracellular with a certainty of 0.5135. 



Table 2B. Encoded NOV2 protein sequence (SEQ ID NO:4). 

MTSQCLLDWALVLLLTTTAFSLDCHFQRCKGNWEILEHLKM.GEKFPLQCLKDRSNFRFFQVSKSN 
LFSKENALIAKKEMLQQIFNTFSLNVSQSFWbnESSLERFLSRLYQQIEKTEVCLEQETRKEGRSLLQR 
GNTlFRLKKyFQGim^LmQNYSNCAWE 
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The full amino acid sequence of the NOV2 protein of the invention was found to have 

68 of 186 amino acid residues (36%) identical to, and 102 of 186 residues (54%) positive with, 

the 187 amino acid residue human interferon beta protein (ptnr: PIR: SWISSPROT-ACC: 

P01574; E = 1.2 e-22). The global sequence homology is 40% amino acid similarity and 46% 

amino acid identity. In addition, this protein contains the interferon alpha/beta protein domain 

(as defined by friterpro# IPR00471) at amino acid positions 1 to 44. Public amino acid 

databases include the GenBank databases, SwissProt, PDB and PIR. 

Variant sequences are included in this application. A variant sequence can include a 
single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 
"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 
SNP can arise in several ways. For example, a SNP may be due to a substitution of one 
nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 
a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 
nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 
one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 
within genes may result in an alteration of the amino acid encoded by the gene at the position 
of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 
SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 
occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 
any amino acid sequence of a protein but may result in altered regulation of the expression 
pattern for example, alteration in temporal expression, physiological response regulation, cell 
type expression regulation, intensity of expression, stability of transcribed message. 

SNPs are identified by analyzing sequence assemblies using CuraGen's proprietary 
SNPTool algorithm. SNPTool identifies variation in assemblies with the following criteria: 
SNPs are not analyzed within 10 base pairs on both ends of an alignment; Window size 
(number of bases in a view) is 10; The allowed number of mismatches in a window is 2; 
Minimum SNP base quality (PHRED score) is 23; Minimum number of changes to score an 
SNP is 2/assembly position. SNPTool analyzes the assembly and displays SNP positions, 
associated individual variant sequences in the assembly, the depth of the assembly at that 
given position, the putative assembly allele frequency, and the SNP sequence variation. 
Sequence traces are then selected and brought into view for manual validation. The consensus 
assembly sequence is imported into CuraTools along with variant sequence changes to identify 
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potential amino acid changes resulting from the SNP sequence variation. Comprehensive SNP 

data analysis is then exported into the SNPCalling database. 

SNPs are confirmed employing a validated method know as Pyrosequencing (See 

Alderborn et al., Genome Research 10(8):1249-65, 2000). In brief, Pyrosequencing is a real 

5 time primer extension process of genotyping. This protocol takes double-stranded, biotinylated 

PCR products from genomic DNA samples and binds them to streptavidin beads. These beads 

are then denatured producing single stranded bound DNA. SNPs are characterized utilizing a 

technique based on an indirect bioluminometric assay of pyrophosphate (PPi) that is released 

from each dNTP upon DNA chain elongation. Following Klenow polymerase-mediated base 

1 0 incorporation, PPi is released and used as a substrate, together with adenosine 5'- 
phosphosulfate (APS), for ATP sulfurylase, which results in the formation of ATP. 
Subsequently, the ATP accomplishes the conversion of luciferin to its oxi-derivative by the 
action of luciferase. The ensuing light output becomes proportional to the number of added 
bases, up to about four bases. To allow processivity of the method dNTP excess is degraded 

15 by apyrase, which is also present in the starting reaction mixture, so that only dNTPs are 
added to the template during the sequencing. The process has been fully automated and 
adapted to a 96-well format, which allows rapid screening of large SNP panels. 

Possible SNPs found for NOV2 are listed in Table 2C. 
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Table 2C: NOV2 SNPs 


Base 


Base 


Alteration 


Position 


Before/ After 


effect 


93 


A/G 


Arg to Gly 


213 


T/C 


Phe to Leu 


316 


T/C 


Leu to Ser 


391 


A/G 


Glu to Gly 


466 


T/C 


Leu to Ser 



Quantitative gene expression analysis (TaqMan) was performed on a NOV2 nucleic 
acid. The general method is described in Example 1 /Results of TaqMan analysis of a NOV2 
25 nucleic acid are described in Example 3. 
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By study of human-mouse cell hybrids, Meager etal. (1919) concluded that 
chromosome 5 is not involved in production of interferon. Instead they found correlation 
between interferon production and chromosome 9. The interferon produced by the hybrids was 
predominantly of the fibroblast type. From the nucleotide sequence of the gene for fibroblast 
interferon, cloned by recombinant DNA technology, Deryncketal. (1980) deduced the 
complete amino acid sequence of the protein. It is 166 amnio acids long. Cavalieri et al. (1977) 
showed that leukocyte and fibroblast interferon are encoded by different species of mRNA. 
That these arise from separate genes (rather than being derived from the same gene through a 
common precursor which is processed or spliced in different modes) was demonstrated by 
Taniguchi et al. (1980). Between leukocyte and fibroblast interferon, they also found 45% 
homology at the nucleotide level and 29% at the amino acid level. Chanvetal. (1980) likewise 
concluded that chromosome 9 carries a locus for an interferon, which they referred to as beta. 
Chromosome 13 also appeared to be involved. Chanv et al. (1 980) suggested that the locus on 
chromosome 13 might have something to do with alpha-interferon (147660) synthesis. 
Tavernier et al. (1981) presented evidence for a single fibroblast interferon gene. As in the 
case of IFN-alpha, no intervening sequences were discovered. Houghton et al. (1981) 
independently arrived at the same findings. Leukocyte interferon is produced predominantly 
by B lymphocytes. Immune interferon (IFN-gamma; 147570) is produced by mitogen- or 
antigen-stimulated T lymphocytes. Using radioactive probes from purified cDNA clones of 
interferons, Owerbach et al. (1981) located at least 8 leukocyte interferon genes and a 
fibroblast interferon gene on chromosome 9. 

Qhno and Taniguchi (1981) also showed that the beta-interferon gene(s), like the 
alpha-interferon genes, lack intervening sequences. As noted above, comparison of the cDNA 
sequence of alpha and beta interferons shows apparent homology in amino acid sequence and 
in nucleotide sequence. They were presumably derived from a common ancestor. The fact that 
they are syntenic supports that conclusion. By in situ hybridization, Trent etal. (1982) 
confirmed the location of IFF and IFL on 9p and concluded that IFF is distal to IFL. They 
mapped IFB to 9p21-pter. Studying 2 patients with unbalanced rearrangements of 9p, Henry et 
§1X1984} used a genomic clone for IFB1 and concluded that the gene is located on 9p21. The 
presence of functional interferon-beta genes on chromosomes 2, 5 and 9 had been suggested. 
Sagaretal. (1984) concluded that IFN-beta-related DNA is dispersed in the human genome. 
The data from study of human-rodent somatic cell hybrids induced with poly(I)poly(C) or with 
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viral inducers are consistent with assignment of IFB mRNA species of different lengths to 

chromosome 9 (IFB1), chromosome 5 (IFB2) and chromosome 2 (IFB3) (reviewed by Sagar 

et ah, 1984) . Another (IFB4) had been assigned to chromosome 4 (Sehgal et al., 1983) . 

Ohlsson et ai 0985) identified 5 RFLPs associated with the alpha- and beta-interferon gene 

5 cluster. Heterozygosities made them excellent markers for the short arm of chromosome 9. In 

a study of 25 Caucasian families, no recombination was found between the alpha and beta 

markers. Furthermore, 12 of 32 possible haplotypes were found, indicating linkage 

disequilibrium which was of similar magnitude between various alpha markers as it was 

between alpha and beta markers. Thus, the alpha and beta genes must be clustered within a 

10 few hundred kilobases. Duplication of the beta gene, apparently of recent origin, was found in 

some persons and segregated regularly. 



The above defined information for this invention suggests that this interferon beta-like 
protein may function as a member of an "interferon beta family". Therefore, the novel nucleic 

1 5 acids and proteins identified here may be useful in potential therapeutic applications 

implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 

20 delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of the invention are useful hi potential therapeutic 
applications implicated in cancer including but not limited to prostate cancer, immunological 
and autoiinmune disorders (i.e. hyperthyroidism), angiogenesis and wound healing, 

25 modulation of apoptosis, neurodegenerative and neuropsychiatric disorders, age-related 
disorders, and other pathological disorders involving spleen, thymus, lung, and peritoneal 
macrophages and/or other pathologies and disorders. For example, a cDNA encoding the 
interferon beta-like protein may be useful in gene therapy, and the interferon beta-like protein 
may be useful when administered to a subject in need thereof. By way of nonlimiting 

30 example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from cancer including but not limited to prostate cancer, immunological and 
autoimmune disorders (ie hyperthyroidism), angiogenesis and wound healing, modulation of 
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apoptosis, neurodegenerative and neuropsychiatric disorders, age-related disorders, and other 
pathological disorders involving spleen, thymus, lung, and peritoneal macrophages. The novel 
nucleic acid encoding interferon beta-like protein, and the interferon beta-like protein of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies that bind immunospecifically to the novel 
substances of the invention for use in therapeutic or diagnostic methods. 

The novel nucleic acid encoding the interferon beta-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. These antibodies may be generated 
according to methods known in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-NOVX Antibodies" section below. The disclosed NOV2 proteins have 
multiple hydrophilic regions, each of which can be used as an immunogen. These novel 
proteins can be used in assay systems for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

NOV3 and NOV4 

A NOV3 nucleic acid was identified on chromosome 2 by TblastN using CuraGen 
Corporation's sequence file for prominin or homologs as run against the Genomic Daily Files 
made available by GenBank or from files downloaded from the individual sequencing centers. 
The nucleic acid sequence was predicted from the genomic file Sequencing Center accession 
number: AC009238 by homology to a known prominin or homolog. Exons were predicted by 
homology and the intron/exon boundaries were determined using standard genetic rules. 
Exons were further selected and refined by means of similarity determination using multiple 
BLAST (for example, tBlastN, BlastX, and BlastN) searches, and, in some instances, 
GeneScan and Grail. Expressed sequences from both public and proprietary databases were 
also added when available to further define and complete the gene sequence. The DNA 
sequence was then manually corrected for apparent inconsistencies thereby obtaining the 
sequences encoding the full-length protein. 
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The NOV3 nucleic acid of 3465 nucleotides (also referred to as 

ac009238_gene_5_EXT) encoding a novel prominin-like protein is shown in Fig. 3A. An 

open reading frame was identified beginning with an ATG initiation codon at nucleotides 67- 

69 and ending with a TGA codon at nucleotides 2589-2591 . A putative untranslated region 

upstream from the initiation codon and downstream from the termination codon is underlined 

in Fig. 3 A, and the start and stop codons are in bold letters. 



Table 3A. NOV3 Nucleotide Sequence (SEQ ID NO:5) 

gatgtatggtctgccctgggcttgtctgttccctcctgagcctgagccccttaccttcctgacccc atga. 

agcacacactggctctgctggctcccctgctgggcctgggcctggggctggccctgagtcagctggctgc 

aggggccacagactgcaagttccttggcccggcagagcacctgacattcaccccagcagccagggcccgg 

tggctggcccctcgagttcgtgcgccaggactcctggaotccctctatggcaccgtgcgccgcttcctct 

cggtggtgcagctcaatcctttcccttcagagttggtaaaggccctactgaatgagctggcctccgtgaa 

ggtg aatg aggtggtg cggt acg agg cggg ctacgtggtatgcg ctgtgatcgcgggc ctctacctgctg 

ctggtgcccactgccgggci^tgcttctgctgctgccgctgccaccggcgctgcgggggacgagtgaaga 

cagagcacaaggcgctggcctgtgagcgcgcggccctcatggtcttcctgctgctgaccaccctcttgct 

gctg attggtgtggt ctgtg cctttgtcaccaaccag cgcacgcatgaacagatgggccccagcatcgag 

gccatgcctgagaccctgctcagcctctggggcctggtctctgatgtcccccaagagctgcaggccgtgg 

cacagc aattctccctg c cc caggagcaagtctcag aggagctggatggtgttggtgtgagcattgggag 

cgcgatccacactgagctcaggagctccgtgtaccccrrgctggcggccgtgggcagtttgggccaggtc 

ctgcaggtctccgtgcaccacctgcaaaccttgaatgctacagtggtagagctgcaggccgggcagcagg 

acctggagccagccatccgggaacaccgggaccgcctccttgagctgctgcaggaggccaggtgccaggg 

agattgtgcaggggccctgagctgggcccgcacccrggagctgggtgcrrgacttcagccaggtgccctct 

gtggaccatgtcctgc71ccagctaaaaggtgtccccgaggccaacttctccagcatggtccaggaggaga 

ac agc ac cttcaacgcc cttccagcc ctggctgccatg cagacatccagcgtggtgcaagagctgaagaa 

ggcagtggcccagcagccggaaggggtgaggac^ctggctgaagggttcccgggcttggaggcagcot 

cg ctggg cccaggc actg c aggaggtggaggagagcagccg cccctacctgcagg aggtgcag agatacg 

agacctacaggtggatcgtgggctgcgtgctgtgctccgtggtcctattcgtggtgcrcrgcaacctgct 

gggcctcaatctgggcatctggggcctgtctgccagggacgaccccagccacccagaagccaagggcgag 

gctggagcccgcttcctcatggcaggtgtgggcctcagcttcctctttgctgcacccctcatcctcctgg 

tgttcgccaccttcctggtgggtggcaacgtgcagacgctggtgtgccagagctgggagaacggcgagct 

ctttgagtttgcagacaccccagggaacctgcccccgtccatgaacctgtcgcaacitcttggcctgagg 

aagaac atc agc atccac caagcct atcagcagtgcaaggaaggggcag cgctctgg acagtcctgc agc 

tcaacgactcctacg ac ctgg aggag cacctggatatcaaccagtatacc aacaag ct acggcagg agtt 

gcagagcctgaaagtagacacacagagcctggacctgctgagctcagccgcccgccgggacctggaggcc 

ctgcagagcagtgggcttcagcgcatccactaccccgacttcctcgttcagatccagaggcccgtggtga 

agac cagc atgg agcagctgg ccc aggagctg caaggactggcccaggc ccaag acaattctgtgctggg 

gc agcggctg c agg agg agg ccc aaggactc agaaaccttcaccaggagaaggtcgtcccccagcagagc 

cirgtggcaaagctcaacctcagcgtcagggccctggagtcctctgccccgaatctccaggtggctgctg 

ttggtggggacctgg agacctcagatgt cctagcc^^tgtcacctacctgaaagg ag agctgcctgc ctg 

gg c agccaggat cctg agg aatgtgagtg agtgtttcctggcc cgggag atgggctacttctc ccagtac 

gtggcctgggtgagagaggaggtgactcagcgcattgccacctgccagcccctctccggagcccrrggaca 

acagccgtgtgatcctgtgtgac^tgatggctgacccctggaatgccttctggttctgccrtggcyvtggtg 

caccttcttcctgatcccc^gcatc^tctttgccgt<2aagacctccaaatacttccgtcctatccggaaa 

cgcctcagctccacc^gctctgaggagactc^gcrcttccacatcccccgggttacctccctgaagct 

a gggccrttgtgggtgtgntctl^tgccctgntgcnaattttccahgccc 

aaacgcgcagggagttggggtctcgggagcctanctc<^(^tatccctgggtcccatgcatgaccaccg" 
gcagttgctgcggcccaccccgcrcctgggcctgtgcctcccttgcctcctccagatggccgcctgcctc 
atcgaacccccaatctgatctgcacattcc^ccaggccacccttctgaggcagctgcgagtcc^gctgga" 
cttgagtggc^agagagcagctggggcggctgtgcccrgccagg 

gc^ggtctgagaaccatccggatcagtcctgtcc^atagagacatgatgcaagccacagatgtcacttaa" 
aatgagccagtaggcacagtaaagaaagaaaaaaaggttaaataatttcaacgatatgttttattaaccc 
cattgtaaatgattagcactcaacccitagattgaaatagggtattaagagtgagaggccgaggctcagc" 
cgccaggctttgatgagatgctgcctggtcaagtggatcctgtccagcacagccccacagggctcaggca" 
gaggtggctcaggacgggtggggctggtgtgcatcctttgccgaagctttctgcacacccgtgacagcag 
cagctatgctgagtggggtggacggggagaaaggtgaaggggctttaagaatgagtgtcccacgggcctg 
gtgtacgaagacaccitcaaactc^tttacgcgc^gttcttctctcagggagatggcaccacctatgcac 
acttcctcttcaacgcctgtgatgcgtacgggaac 
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In a search of public sequence databases, it was found, for example, that the disclosed 

NOV3 nucleic acid sequence has 354 of 414 bases (85 %) identical to a Mus musculus 

prominin-like niRNA (GENB ANK-ID : AF128113)(E = 6.1e-l 10). Public nucleotide 

databases include all GenBank databases and the GeneSeq patent database. 

The disclosed NOV3 polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 is 841 

amino acid residues with a predicted molecular weight of 92451.6 and is presented using the 

one-letter code in Table 3B. The NOV3 protein was analyzed for signal peptide prediction 

and cellular localization. SignalP, Psort and Hydropathy results predict that NOV3 has a 

signal peptide, with a cleavage site most likely between positions 21 and 22 of SEQ ID NO:6 

and is most likely a Type Ula membrane protein. 



Table 3B. Encoded NOV3 protein sequence (SEQ ID NO:6). 

MKHTLALLAPLLGLGLGIALSQIjAAGAT 

LSWQLNPFPSEIiVKALLNELASVKWEVVRyEAGYWCAVIAGLYLIiLVPTAGLiCFCCCRCHRRCGGRV 
KTEHKALACERAALMVFLLLTTLLLLIGW 

VAQQFS L PQEQVS E ELDG VG VS I GS AI HTQLRS SVYPLLAAVGS LGQVLQVS VHHLQTLNATWELQAGQ 

QDLEPAIREHRDRLLELLQEARCQGDCAGALSWARTLEIiGADFSQVPSVDHVLHQLKGVPEANFSSMVQE 

ENSTFNALPAIiAAMQTSSVVQELKKAVAQQPEGVRTLAEGFPGLEAASRWAQALQEVEESSRPYLQEVQR 

YETYRWIVGCVljCSVVLFVVIiCNLL 

LWATFLVGGNVQTLVCQSWENGELFEFADTPGN^ 

QLNDSYDLEEHLDINQYTNKLRQELQSLKVDTQSLDLLSSAARRDLEAIjQSSGLQRIHYPDFLVQIQRPV 

VKTSMEQLAQELOGIAQAQDNSVIXSQRLQEEAG^IjRNIjHQEKArV'PQQSLVAK 

AVGGDLETSDVLJUATTYIjKGELPAWAARIIiRNVSECFLAREMGYFSQYVAWV^ 

DNSRVlLCDMMADPWNAFWFCLAWCTFFIilPSIIFAVKTSKYFRPIRKRLSSTSSEETQLFHIPRVTSLK 



A BLASTX search was performed against public protein databases (Table 3C). The 
full amino acid sequence of the protein of the invention was found to have 201 of 266 amino 
acid residues (75%) identical to, and 224 of 266 residues (84%) positive with, the 259 amino 
acid residue prominin protein from Mus musculus (ptnr: SPTREMBL-ACC: Q9WUC7; E = 
5.2e-101). 



Table 3C. BLASTX results for NOV3 








Smallest 










Sum 








Reading 


High 


Prob 






Sequences producing High-scoring Segment Pairs: Frame 


Score 


P(N) 


N 




ptnr: 


SPTREMBL-ACC : Q9WUC7 PROMININ-LIKE PROTEIN - Mus muse 


. 1003 


5 .2e- 


101 


1 


ptnr 


PIR-ID : T08881 prominin - mouse 


959 


2.4e- 


96 


1 


ptnr 


SPTREMBL-ACC: 054990 PROMININ PRECURSOR (AC133 ANTIGE. . 


886 


1.3e- 


88 


1 


ptnr 


SPTREMBL-ACC: 0434 90 PROMININ-LIKE PROTEIN 1 PRECURS0 . . 


879 


7 .le- 


88 


1 


ptnr 


SPTREMBL-ACC .-Q9W73 5 PROMININ-LIKE PROTEIN - Brachyda . . 


772 


1.6e- 


76 


1 


ptnr 


TREMBLNEW - ACC : AAF7 3 049 FUDENINE - Rattus norvegicus . . 


700 


6.6e- 


69 


1 


ptnr 


SPTREMBL-ACC :Q19188 F08B12.1 PROTEIN - Caenorhabditi . . 


281 


l.le- 


20 


1 


ptnr 


SPTREMBL-ACC : P82295 PROMININ-LIKE PROTEIN - Drosophi . . 


229 


6.0e- 


15 


1 
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ptnr:SPTREMBIj-ACC:Q9W175 EYC PROTEIN - Drosophila melanog... 182 7.4e-14 ' 



BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results 
include those listed in Table 3D. 

5 



Table 3D. Patp alignments of NOV3 


Sequences producing High-scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


Patp:AAB64995 Human secreted protein #3, 834 a. a. +1 


4226 0.0 



The NOV3 gene is expressed in the following tissues by EST analysis: Adult, squamous 
cell carcinoma Gcnbank EST AI285647 Adult, colon adenocarcinoma. Genbank EST 
AI79260S. Brain Genbank EST AI523747 Kidney Tumor Genbank EST AI523747. Using 

10 Genbank EST AI6991 55 ? a sequence corresponding to the 3' of the gene, it is possible to 
perfomi SAGE analysis using the NCI-CGAP tool. This analysis indicates that this novel 
sequence is expressed in brain tumors (SAGE Duke HI 020, SAGE Duke H392, and SAGE 
Duke 1273) and ovarian tumors (SAGE OVT-7 and SAGE OVT-8). 

Quantitative gene expression analysis (TaqMan) was performed on a NOV3 nucleic 

1 5 acid. The general method is described in Example 1 . Results of TaqMan analysis of a NOV3 
nucleic acid are described in Example 4. 

NOV4 

In the present invention, Genescan analysis of a NOV3 nucleic acid sequence generates 
20 an alternatively spliced form, designated NOV4. A NOV4 (also referred to as 

ac009238__gene_5) nucleic acid of 3258 nucleotides is shown in Table 4A. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 1-3 and ending 
with a TGA codon at nucleotides 3256-3258. 



Table 4A. NOV4 Nucleotide Sequence (SEQ ID NO:7) 

ATGAAGCACACACTGGCTCrGCTGGCTCCCCTGCTGGGCCTGGGCCTGGGGCTGGCCCTGAGTCAGCTGG 

26 



WO 02/10216 



PCT/US01/24225 



CTG CAGGGG C CAC AG ACTGC AAGTTCCTTGG CCCGGC AG AGC ACCTGACATTCACCCC AGCAG CC AGGGC 
CCGGTGGCTGGCCCCTCGAGTTCGTGCGCC^GGACTCCTGGACT 

CTCTCGGTGGTGCAGCTCAATCCTTTCCCTTCAG AGTTGGTAAAGG CCCTACTG AATG AG CTGGCCTCCG 
TGAAGGTGAATGAGGTGGTGCGGTACGAGGCGGGCTACGTGGTATGCGCTGTGATCGCGGGCCTCTACCT 
GCTGCTGGTGCCCACTGCCGGGCTTTGCTTCTGCTGCTGCCGCTGCCACCGGCGCTGCGGGGGACGAGTG 
AAGACAGAGCACAAGGCGCTGGCCTGTGAGCGCGCGGCCCTCATGGTCTTCCTGCTGCTGACCACCCTCT 
TGCTGCTGATTGGTGTGGTCTGTGCCTTTGTCACCAACCAGCGCACGCATGAACAGATGGGCCCCAGCAT 
CG AGGCCATGCCTGAGACCCTG CTCAGCCTCTGGGG CCTGGTCTCTGATGTCCCCCAAG AGCTG CAGGCC 
GTGG C AC AGCAATTCTCCCTG CCCCAGG AG C AAGT CTCAGAGG AGCTGG ATGGTGTTGGTGTGAGCATTG 
GGAGCGCGATCCACACTCAGCTCAGGAGCTCCGTGTACCCCTTGCTGGCGGCCGTGGGCAGTTTGGGCCA 
GGTCCTGCAGGTCTCCGTGCACCACCTGCAAACCTTGAATGCTACAGTGGTAGAGCTGCAGGCCGGGCAG 
CAGGACCTGGAGCCAGCCATCCGGGAACACCGGGACCGCCTCCTTGAGCTGCTGCAGGAGGCCAGGTGCC 

I AGGGAGATTGTGCAGGGGCCCTGAGCTGGGCCCGCACCCTGGAGCTGGGTGCTGACTTCAGCCAGGTGCC 
Cl'CTGTGGACCATGTCCTGCACCAGCTAAAAGGTGTCCCCGAGGCCAACTTCTCCAGCATGGTCCAGGAG 
GAGAACAGCACCTTCAACGCCCTTCCAGCCCTGGCTGCCATGCAGACATCCAGCGTGGTGCAAGAGCTGA 
AGA/iGGCAGTGGCCCAGCAGCCGGAAGGGGTGAGGACACTGGCTGAAGGGTTCCCGGGCTTGGAGGCAGC 
•nCCCGCTGGGCCCAGGCACTGCAGGAGGTGGAGGAGAGCAGCCGCCCCTACCTGCAGGAGGTGCAGAGA 
TACGAGACCTACAGGTGGATCGTGGGCTGCGTGCTGTGCTCCGTGGTCCTATTCGTGGTGCTCTGCAACC 
TGCTGGGCCTCAATCTGGGCATCTGGGGCCTGTCTGCCAGGGACGACCCCAGCCACCCAGAAGCCAAGGG 
C^AGGCTGGAGCCCGCTTCCTCATGGCAGGTGTGGGCCTCAGCTTCCrrCTTTGCrTGCACCCCrC^TCCTC 
CTu^l'GTTCGCCACCTTCCTGGTGGGTGGCAACGTGCAGACGCTGGTGTGCCAGAGCTGGGAGAACGGCG 
A r, CT CTTTGAGTTTGCAGACACCCCAGGGAACCTGCCCCCGTCCATGAACCTGTCGCAACrrTCTTGGCCT 
GAG J AAG AACATCAG CATCCACCAAGCCTATCAG CAGTG CAAGG AAGGGGCAGCGCTCTGGACAGTCCTG 
C ^ - CTCAA CG ACTCCTACGACCTGGAGGAGCACCTGG ATATCAACCAGTATACCAACAAGCTACGGCAGG 
ACTTCCAGAGCCTGAAAGTAGAC^CACAGAGCCTGGACCTGCTGAGCTCAGCCGCCCGCCGGGACCTGGA 
G^rCCT~GCAGAGGAGTGGGCTTCAGCGCATCCACTACCCCGACTTCCTCGTTCAGATCCAGAGGCCCGTG 
CTG/w\GACCAGCATGGAGCAGCTGGCCCAGGAGCTGCAAGGACTGGCCCAGGCCCAAGACAATTCTGTGC 

; T J J GG CAGCGG CTGC AGG AGG AGG CCCAAGG ACTCAGAAACCTTCACC AGGAGAAGGTCG TCCCCCAGCA 
GAC'.CCTTGTGGCAAAGCTCAACCTCAGCGTCAGGGCCCTGGAGTCCTCTGCCCCGAATCTCCAGGTGGCT 
GCTC;TrGGTGGGGACCTGGAGACCTCAGATGTCCTAGCCAATGTCACCTACCTGAAAGGAGAGCTGCCTG 
CCTGGGCAGCGAGGATCCTGAGGAATGTGAGTGAGTGTTTCCTGGCCCGGGAGATGGGCTACTTCTCCCA 
GTACGTGGCCTGGGTGAGAGAGGAGGTGACTCAGCGCATTGCCACCTGCCAGCCCCrCTCCGGAGCCCTG 
GACAACAGCCGTGTGATCCTGTGTGACATGATGGCTGACCCCTGGAATGCCTTCTGGTTCTGCCTGGCAT 
CCTGCACCTTCTTCCTGATCCCCAGCATCATCTTTGCCGTC^A^ 

I GrwVvCGCCTCAGGGCTTCCGAGGAGAAACCCTCAGGGCTCTGGGTTTGTCCCTGTGTCAGGGCTGAGGGT 
CTGGGC.GGAAGGTCCCCrCTTC^CCATATCTCCACTGCTACCTTGCTGGCCCCAGAGACCACCCTGCCCA 
ACC/V^CCACTCAGGGCCTTGGGCCCTCTGCAGATCTCATCCAGGATTTATTGGTGTCCAGTGGGAGAAT 
ACTGGGAATTGCCAAGGCCGTCTCTGGGAAGTCTGCAGATGCCCGTGTGCCCACAACAGATGGCCGCCTG 
CCTCATCGAACCCCCAATCTGATCTGCACATTCCACCAGGCCACCCTTCTGAGGCAGCTGCGAGTCCAGC 
TGGACTTGAGTGGCAGAGAGCAGCTGGGGCGGCTGTGCCCTGCCAGGAGGATGCTGCCCCAAGCCTGCCG 
GCTGGCAGGACTGGCTCTCTGTGCTTCCCTGCAGGCTGTGACTGGCCCGGGCTCCCTGCTGCCAATTCTT 
CCAGTTC/iAATCAACCTGGGGGTCCCATCTTACACCATAGCCAGGGAAGTGACAAAGGCGTCGGACGGCA 
GCCTCCTGGGGGACCTCGGGCACACACCACTTAGCAAGAAGGAGGGTATCAAGTGGCAGAGGCCGAGGCT 
CAGCCGCCAGGCTTTGATGAGATGCTGCCTGGTCAAGTGGATCCTGTCCAGCACAGCCCCACAGGGCTCA 
GGCAGAGGTGG CT C AGG A CGGGTG GGG CTGGTGTG C ATCCTTTG CCGAAG CTTT CTG CAC ACCCGTG AC A 
GCACCAGCTATGCTGAGTGGGGTGGACGGGGAGAAAGGTGA 



The disclosed NOV4 polypeptide (SEQ ID NO:8) encoded by SEQ ED NO:7 is 1086 
amino acid residues with a predicted molecular weight of 1 18,462.4 Da and is presented using 
the one-letter code in Table 4B. The NOV4 protein was analyzed for signal peptide prediction 
and cellular localization. SignalP, Psort and Hydropathy results predict that NOV4 has a 
signal peptide with the most likely cleavage point between positions 21 and 22 in SEQ ED NO: 
8 and is most likely a Type Ilia membrane protein. 
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Table 4B. Encoded NOV4 protein sequence (SEQ ID NO:8). 

MKHTIiAIiLAPLLGIiGIiGLALS 

L, £} WQ LUP F F 3 E L VKALLIn c> LAS VKTvl^E VVRYtj AG Y V V CA V I AGLYLLLiVPTAG LCFCCCRCHRRCGGRV 
KTEHKAIjACERAAXiMVFLLLTTLLLIjIGWCAPVTNQRTHEQMGPSIEAMPETL 

VAQQFSLPQEQVSEELDGVGVSIGSAIHTQLRSSVYPLl^VGSIXSQVriQVSVHHLQTLNATVVEIiQAGQ 

QDLEPAIPvEHPJ^RLLELLQEARCQGDCAGALSWARTLELGADFSQVPSVDHVLHQLKGVPEANPSSMVQE 

ENSTFNALPAIiAAMQTSSWQELKKAVAQQPEGWTI^ 

YETYRWIVGCVLCSV^FWLCKTL^^ 

LVFATFLVGGWQTLVCQSWENGELFEFADTPGNLPPSMNLSQLI^GLRKNISIHQAYQQCKEGAALWTVL 

QliNDSYDLEEHLDINQYTNKliRQELQSIiKOTTQSIiDI^SSAARRDLEAI^ 

VKTSMEQI^QELQGIAQAQDNSVLGQRLQEEA 

AVGGDLETSDVTjANVTYIjKGELPAWAARILRNVS 

DNSRVILCDMMADPWNAFWFCLAWC^FFLIPSIXFAVKTSKYFRPXRlG^LSSTSSEETQIiFHI PRVTSLK 



BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results 
include those listed in Table 4C 



Table 4C. Patp alignments of NOV4 


Sequences producing High- scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


Patp:AAB64995 Human secreted protein #3, 834 a. a. +i 
PatP:AAB65031 Gene #3 associated protein, 287 a. a. +i 


4134 0.0 
1448 1.9e-147 



Prominin is a novel plasma membrane protein with an N-terminal extracellular 
domain, five transmembrane segments flanking two short cytoplasmic loops and two large 
glycosylated extracellular domains, and a cytoplasmic C-terminal domain. Prominin is found 
not only in the neuroepithelium but also in various other epithelia of the mouse embryo. In the 
adult mouse, prominin has been detected in the brain ependymal layer, and in kidney tubules, 
hi these epithelia, prominin is specific to the apical surface, where it is selectively associated 
with microvilli and microvilli-related structures. Remarkably, upon expression in CHO cells, 
prominin is preferentially localized to plasma membrane protrusions such as filopodia, 
lamelhpodia, and microspikes. These observations imply that prominin contains information 
to be targeted to, and/or retained in, plasma membrane protrusions rather than the planar cell 
surface. 

The human AC 133 antigen and mouse prominin are structurally related plasma 
membrane proteins. The human AC133 antigen shows the features characteristic of mouse 
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prominin in epithelial and transfected non-epithelial cells, i.e. a selective association with 

apical microvilli and plasma membrane protrusions, respectively. Conversely, flow cytometry 

of murine CD34(+) bone marrow progenitors revealed the cell surface expression of prominin. 

Taken together, the data strongly suggest that the AC 133 antigen is the human orthologue of 

5 prominin. 

The above defined information for this invention suggests that these prominin-like 
proteins (NOV3 and NOV4) may function as members of the "prominin family". Therefore, 
the novel nucleic acids and proteins identified here may be useful in potential therapeutic 
applications implicated in (but not limited to) various pathologies and disorders as indicated 

10 below. The potential therapeutic applications for this invention include, but are not limited to: 
protein therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

1 5 The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in and disorders. For example, a cDNA encoding the prominin-like 
protein may be useful in gene therapy, and the prominin-like protein may be useful when 
administered to a subject in need thereof. By way of nonlimiting example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from Clouston 

20 syndrome and deafness, mutilating palmoplanar keratoderma (PPK), X-linked Charcot-Marie- 
Tooth neuropathy, hereditary peripheral neuropathy. The novel nucleic acid encoding 
prominin-like protein, and the prominin-like protein of the invention, or fragments thereof, 
may further be useful in diagnostic applications, wherein the presence or amount of the nucleic 
acid or the protein are to be assessed. These materials are further useful in the generation of 

25 antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

The novel nucleic acids encoding the prominin-like proteins of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 

30 in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. These antibodies may be generated 
according to methods known in the art, using prediction from hydrophobicity charts, as 
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described in the "Anti-NOVX Antibodies" section below. These novel proteins can be used in 
assay systems for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 



NOV5 

A novel nucleic acid was identified on chromosome 1 by TblastN using CuraGen 
Corporation's sequence file for Glucose Transport Protein or homolog as run against the 
Genomic Daily Files made available by GenBank or from files downloaded from the 
individual sequencing centers. The nucleic acid sequence was predicted from the genomic file 
Sequencing Center accession number: ba252a4 by homology to a known Glucose Transport 
Protein or homolog. Exons were predicted by homology and the intron/exon boundaries were 
determined using standard genetic rules. Exons were further selected and refined by means of 
similarity determination using multiple BLAST (for example, tBlastN, BlastX, and BiastN) 
searches, and, in some instances, GeneScan and Grail. Expressed sequences from both public 
and proprietary databases were also added when available to further define and complete the 
gene sequence. The DNA sequence was then manually corrected for apparent inconsistencies 
thereby obtaining the sequences encoding the full-length protein. 

The disclosed NOV5 nucleic acid of 2007 nucleotides (also referred to as CuraGen 
Acc. No. SC87081869_A) encoding a novel glucose transport protein-like protein is shown in 
Table 5 A. An ORF begins with an ATG initiation codon at nucleotides 5-7 and ends with a 
TGA codon at nucleotides 1997-1999. The start and stop codons are in bold letters in Table 
5A. 



Table 5A. NOV5a Nucleotide Sequence (SEQ ID NO:9) 

AGCAATGGGGCCTGGAGCTTCAGGGGACGGGGTCAGGACTGAGACAGCTCCACACATAGCACTGGACTCC 
AGAGTTGGTCTGCACGCCTACGACATCAGCGTGGTGGTCATCTACTTTGTCTTCGTCATTGCTGTGGGGA 
TCTGGTCGTCCATCCGTGCAAGTCGAGGGACCATTGGCGGCTATTTCCTGGCCGGGAGGTCCATGAGCTG 
GTGGCCAGTGATTGGAGCATCTCTGATGTCCAGCAATGTGGGCAGTGGCTTGTTCATCGGCCTGGCTGGG 
ACAGGGGCTGCCGGAGGCCTTGCCGTAGGTGGCTTCGAGTGGAACGCAACCTGGCTGCTCCTGGCCCTTG 
GCTGGGTCTTCGTCCCTGTGTACATCGCAGCAGGTGTGGTCACAATGCCGCAGTATCTGAAGAAGCGATT 
TGGGGGCCAGAGGATCCAGATGTACATGTCTGTCCTGTCTCTCATCCTCTACATCTTCACCAAGATCTCG 
GTAGACATCTTCTCTGGAGCCCTCTTCATCCAGATGGCATTGGGCTGGAACCTGTACCTCTCCACAGGGA 
TCCTGCTGGTGGXGACTGCOSTCTACACCATTGCAGGTGGTGGCCTCATGGCCGTGATCTACACAGATGC 
TCTGCAGACGGTGATCATGGTAGGGGGAGCCCTGGTCCTCATGTTTCTGGGTAAGGAAGAGACCGGCTGG 
TACCCAGGCCTGGAGCAGCGGTACAGGCAGGCCATCCCTAATGTCACAGTCCCCAACACCACCTGTCACC 
TCCCACGGCCCGATGCTTTCC^CATGCTTCGGGACCCTGTGAGCGGGGACATCCCTTGGCCAGGTCTCAT 



30 



WO 02/10216 



PCT/US01/24225 



TTTCGGGCTCACAGTGCrreGCCACCTGGTGTTGGTGC 

GCCAAGAGTCTGTCTCATGCCAAGGGAGGCTCCGTGCTGGGGGGCTACCTGAAGATCCTCCCCATGTTCT 
TCATCGTCATGCCTGGCATGATCAGCCGGGCCCTGTTCCCAGAGATTGCGTGTATGTGTGTGCCTGTGTG 
TAC ACATG C ATGTGCAG CAAGG AAGAGG AAGG AAGG AGTCCTGCAGGGGTTGGTGGTGGCAGTTCGT CTC 
TCCCCAGGTCTGCGGGGGCTGATGATTGCCGTGATCATGGCCGCTCTCATGAGCTCACTCACCTCCATCT 
TCAACAGCAG C AGC ACCCTGTT CACCATTG ATGTGTGGC AG CGCTTCCGCAGGAAGTCAAC AG AGC AGG A 
GCTGATGGTGGTGGGCAGGGTGTTTGTGGTGTTCCTGGTTGTCATCAGCATCCTCTGGATCCCCATCATC 
CAAAGCTCCAACAGTGGGCAGCTCTTCGACTACATCCAGGCTGTCACCAGTTACCTGGCCCCACCCATCA 
CCGCTCTCTTCCTGCTGGCCATCTTCTGC^GAGGGTC^CAGAGCAGGGAGCTTTCTGGGGCCTCGTGTT 
TGGCCTGGGAGTGGGGCTTCTGCGTATGATCCTGGAGTTCTCATACCCAGCGCCAGCCTGTGGGGAGGTG 
GACCGGAGGCCAGCAGTGCTGAAGGACTTCCACTACCTGTACTTTGCAATCCTCCTCTGCGGGCTCACTG 
CCATCGTCATTGTCATTGTCAGCCTCTGTACAACTCCCATCCCTGAGCTCCACACATACATTTATTGTGG 
C ACT ATTC ACAAT AGC AAAGACTTTG AACC AAT CCAAATATCCAACAATGAG C AGGCCCTG AG CCCAGC A 
GAGAAGGCTGCGCTAGAACAGAAGCTGACAAGCATTGAGGAGGAGTCrTCrGGCTTTGTCCCTCCAGCCT 
GGAGCTGGTTCTGTGGGCTCTCTGGAACACCGGAGCAGGCCCTGAGCCCAGCAGAGAAGGCTGCGCTAGA 
ACAGAAGCTGACAAGCATTGAGGAGGAGCCACTCTGGAGAC^TGTCTGCAACATCAATGCTGTCCTTTTG 
CTGGCCATCAACATCTTCCTCTGGGGCTATTTTGCGTGATTCCACAG 



111 a search of sequence databases, it was found, for example, that the nucleic acid 
sequence has 1 1 18 of 1625 bases (68 %) identical to a Oryctolagus cuniculus Glucose 
Transport Protein rnRNA (GENB ANK-ID : U08813). 

The NOV5 protein encoded by SEQ ED NO:9 has 664 amino acid residues with a 
predicted molecular weight of 72,303,4 Daltons and is presented using the one-letter code in 
Table 5B. PSORT analysis suggests that the NOV5 protein is a plasma membrane protein 
(certainty 0.8000). SIGNALP analysis suggests that the NOV5 protein has a signal peptide, 
with the most likely cleavage site occuring between positions 52 and 53 of SEQ ID NO. 10. 

A NOV5 nucleic acid has 100% identity to a human chromosome 1 genomic DNA 
segment (Genbank Accession No. NT004525.4), and aNOV5 nucleic acid maps to the pl3 
locus of chromosome 1. This locus is associated with retinitis pigmentosa, Stargardt disease, 
vesicoureteral reflux, cone-rod dystrophy and/or other disorders. 



Table 5B. Encoded NOV5 protein sequence (SEQ ID NO:10) 

MGPGASGDGVRTETAPHIALDSRVGLHAYDISVWIYFVFVIAVGIWSSIRASRGTIGGYFLAGRSMSWW 

PVIGASLMSSIWGSGIjFIGIiAGTGAAGGIiAVGGFEWNATWLLLAI^^ 

GQRIQMYMS VIiSLI LYI FTKI S VD I FSGALF I QI^^ 

QTVIhWGGALVLMFI/3KEETGWYPGLEQRYRQAIPNVWPrrrrCHLPRPDAFHMLRDPVSGDIPWPGLIF 
GLTVIATWCWCTDQVIVQRSLSAKSLSHAKGGSVIjGGYLKILPMFFIVMPGMISRALFPEIACMCVPVCT 
HACAARKRKEGVLQGLVVAWLSPGLRGLMIAVIMAALMSSLTSIFNSSSTLFTIDVWQRFRRKSTEQEL 
rWVGRVFWFIiWISILWIPIIQSSNSGQLFDYIQAWSYIAPPITALFLLAIFCKRVTEQGAFWGLVFG 
liGVGLLRMILEFSYPAPACGEVDRRPAVLKDFHYLYFAILIiCGLTAIVIVIVSLCTTPIPEIiHTYIYCGT 
IHNSKDFEPIQISNNEQALSPAEKAALEQKLTSIEEESSGFVPPAWSWFCGLSGTPEQALSPAEKAAIiEQ 
KLTSIEEEPLWRHVCNIMAVLLIiAINIFLWGYFA 



The full amino acid sequence of the NOV5 protein was found to have 366 of 654 

amino acid residues (55 %) identical to, and 477 of 654 residues (72 %) positive with, the 654 

amino acid residue Glucose Transport Protein protein from Ovis aries (Sheep) 

(ptnr:SPTREMBL-ACC: S59638). The global sequence homology (as defined by FASTA 
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alignment with the full length sequence of this protein) is 66 % amino acid homology and 56 
% amino acid identity. 

BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results 
include those listed in Table 5C. 



Table 5C. Patp alignments of NOV5 

Sequences producing High-scoring Segment Pairs: Smallest 

Sum 

Reading High Prob. 
Frame Score P (N) 

>patp: AAR73 595 Cotranspor ter protein SGLT1 - 662 aa. +2 1856 l.le-190 



Quantitative gene expression analysis (TaqMan) was performed on a NOV5 nucleic 
acid. The general method is described in Example 1. Results of TaqMan analysis of aNOV5 
nucleic acid are described in Example 5. 

The Na(+)-dependent D-glucose symporter has been shown to be located on the 
basolateral domain of the plasma membrane of ovine parotid acinar cells. This is in contrast to 
the apical location of this transporter in the ovine enterocyte. The amino acid sequences of 
these two proteins are identical. The results indicated that the signals responsible for the 
differential targeting of these two proteins to the apical and the basal domains of the plasma 
membrane are not contained within the primary amino acid sequence. 

Intestinal sodium/glucose cotransporter is responsible for 'active 1 glucose absorption 
across the brush-border membrane. The transepithelial absorption is then completed at the 
basal lateral membrane through the facilitated glucose transporter, which is similar if not 
identical to the 55-kD glucose carrier in erythrocytes. Southern blot analysis of DNA from a 
panel of mouse-human hybrids demonstrates that only those hybrids containing chromosome 
22 showed the characteristic bands identified by Southern analysis of human DNA. The 
SGLT1 gene maps to 22ql L2-qter by study of DNA from somatic cell hybrids. A RFLP was 
identified with EcoRI. Unexpectedly, the sodium-glucose transporter showed no homology 
with the facilitated glucose carrier or with any other known protein. By fluorescence in situ 
hybridization the SGLT1 gene was localized to 22ql3.1. The SGLT1 gene comprises 15 exons 
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spanning 72 kb. Transcription initiation occurs from a site 27 bp 3-prime of a TATAA 

sequence. Sequence considerations and comparison of exons against protein secondary 

structure suggested a possible evolutionary origin of the SGLT1 gene from a 6-menibrane- 

span ancestral precursor via a gene duplication event. 

5 The expression pattern, map location and protein similarity information for the 

invention suggest that this Glucose transport protein-like protein may function as a member of 

the Glucose transport protein-like protein family. Therefore, the nucleic acids and proteins of 

the invention are useful in potential therapeutic applications implicated, for example but not 

limited to, in various pathologies /disorders as described below and/or other 

10 pathologies/disorders. Potential therapeutic uses for the inventions) are, for example but not 
limited to, the following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody 
target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or 
prognostic marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and 
(vii) tissue regeneration in vitro and in vivo (regeneration for all these tissues and cell types 

1 5 composing these tissues and cell types derived from these tissues). 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various diseases and disorders described below and/or other 
pathologies and disorders. For example, but not limited to, a cDNA encoding the Glucose 
transport protein-like protein may be useful in gene therapy, and the Glucose transport protein- 

20 like protein may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from Von Hippel-Lindau (VHL) syndrome, Alzheimer's 
disease, stroke, tuberous sclerosis, hypercalcemia, Parkinson's disease, Huntington's disease, 
cerebral palsy, epilepsy, Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, 

25 leukodystrophies, behavioral disorders, addiction, anxiety, pain, memory/perception/attention 
disorders, and/or neuroprotection. The novel nucleic acid encoding the a Glucose transport 
protein-like protein, and the a Glucose transport protein-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 

30 in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. 
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The novel nucleic acid encoding glucose transport protein-like protein, and the glucose 

transport protein-like protein of the invention, or fragments thereof, may further be useful in 

diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 

to be assessed. These materials are further useful in the generation of antibodies that bind 

5 immunospecifically to the novel substances of the invention for use in therapeutic or 

diagnostic methods. These antibodies may be generated according to methods known in the 

art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 

section below. For example the disclosed NOV5 protein has multiple hydrophilic regions, 

each of which can be used as an immunogen. In one embodiment, a contemplated NOV5 

10 epitope is from about amino acids 12 to 28. In another embodiment, a NOV5 epitope is from 

about amino acids 58 to 77. This novel protein also has value in development of powerful 

assay system for functional analysis of various human disorders, which will help in 

understanding of pathology of the disease and development of new drug targets for various 

disorders. 

15 NOV6 

A NOV6 nucleic acid sequence (also called SC71046974_EXT) encodes Na+ H+ 
Exchanger-like proteins. These sequences were initially identified by searching CuraGen's 
Human SeqCalling database for DNA sequences which translate into proteins with similarity 
to Na+ H+ Exchanger-like proteins. SeqCalling assembly 71046974 was identified as having 

20 suitable similarity. SeqCalling assembly 71046974 was analyzed further to identify any open 
reading frames encoding novel full length proteins as well as novel splice forms of these 
genes. The SeqCalling assembly was extend using one or more sequences taken from 
additional SeqCalling assemblies, publicly available EST sequences and public genomic 
sequences. Public ESTs and additional CuraGen SeqCalling assemblies were identified by the 

25 CuraTools™ program SeqExtend. Such fragments were included in the DNA sequence 

extension for SeqCalling assembly 71046974 only when the extent of identity in the putative 
overlap region was high. The extent of identity may be, for example, about 90% or higher, 
preferably about 95% or higher, and even more preferably close to or equal to 100%. These 
inclusions, if used, are described below. 
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The following genomic clones were identified as having regions with 100% identity to 

the SeqCalling assembly 71046974 and it was selected for analysis because this identity 

indicates that this clone represents the genomic locus for SeqCalling assembly 71046974. 

Genomic clones gb:GENBA3SIK-ID:AC007278|acc:AC007278 Homo sapiens clone 

5 NH030SG20, complete sequence - Homo sapiens, 162508 bp. 

The results of these analyses were integrated and manually corrected for apparent 

inconsistencies that may have arisen, for example, from miscalled bases in the original 

fragments used. The sequences obtained encode the full-length proteins disclosed herein. 

When necessary, the process to identify and analyze cDNAs, ESTs and genomic clones was 

1 0 reiterated to derive the full length sequence. 

AC007278 was analyzed by Genscan and Grail to identify exons and putative coding 
sequences. This clone was also analyzed by TblastN, BlastX and other programs to identify 
genomic regions translating to proteins with similarity to the original protein or protein family 
of interest. The following regions of genomic clone AC007278 were assembled together 

15 manually using the methods described above and are predicted to represent a full length 

transcript for SC71046974JBXT: bpl 17325-1 17068, 112244-111780, 87634-87377, 85830- 
85612, 83004-82804, 82238-82152, 78882-78811, 76994-76833, 71225-71130, 66061-65930, 
64826-64716, 58488-58397. 

The NOV6 nucleic acid of 2153 nucleotides has an open reading frame was identified 

20 beginning with an ATG initiation codon at nucleotides 1-3 and ending with a TAG codon at 
nucleotides 2151-2153. A putative untranslated region upstream from the initiation codon 
and downstream from the termination codon is underlined in Table 6A, and the start and stop 
codons are in bold letters. 



Table 6A. NOV6 Nucleotide Sequence (SEQ ID NO:ll) 



ATGGCTCTGCAGATGTTCGTGACTTACAGTCCTTGGAATTGTTTGCTACTGCTAGTGGCTCTTGAGTGTT 
CTG AAG CATCTTCTG ATTTGAATGAATCTGC AAATT CCACTGCTCAGTATGCATCT AACGCTTGGTTTGC 
TGCTGCCAGCTCAGAGCCAGAGGAAGGGATATCTGTTTTTGAACTGGATTATGACTATGTGCAAATTCCT 
TATGAGGTCACTCTCTGGATACTTCTAGCATCCCTTGCAAAAATA 

CAGGCCTCATGCCAGAAAGCTGCCTCCTCATCCTGGTGGGGGCGCTGGTGGGCGGCATCATCTTCGGCAC 
CG ACCAC AAATCG CCTC CGGTCATGG ACTCCAGCATCTACTT CCTGTATCTC CTG CCAC CC ATCGTTCTG 
GAGGGCGGCTACTTCATGCCCACCCGGCCCTTCTTTGAGAACATCGGCTCCATCCTGTGGTGGGCAGTAT 
TGGGGGCCCTGATCAACGCCTTGGGCATTGGCCTCTCCCTCTACCTCATCTGCCAGGTGAAGGCCTTTGG 
CCTGGGCGACGTCAACCTGCTGCAGAACCTGCTGTTCGGCAGCCTGATCTCCGCCGTGGACCCAGTGGCC 
GTGCTAGCCGTGTTTGAGGAAGCGCGCGTGAACGAGCAGCTCTACATGATGATCTTTGGGGAGGCCCTGC 
T C AATG ATGG C ATT ACTGTGGTGTT ATAC AAT ATGTT AATTGCCTTTACAAAG ATGCATAAATTTGAAGA 
CATAGAAACTGTCGAC^TTTTGGCTGGATGTGCCCGATTCATCGTTGTGGGGCTTGGAGGGGTATTGTTT 
GG C ATCGTTTTTGGATTTATTTCTGC ATTT ATCAC ACGTTTC ACT C AGAATATCTC TGCAATTGAGCC AC 
TCATCGTCTTCATGTTC AGCTATTTGTCTT ACTTAG CTG CTG AAACCCTCTATCTCTCCGG CATCCTGGC 
GATCACAGCCTGCGCAGTAACAATGAAAAAGTACGTGGAAGAAAACGTGTCCCAGACATCATACACGACC 
ATCAAGTAC TTCATG AAG ATG CTG AG CAG CGTC AG CG AG ACCTTG ATCTTCATCTTCATGGGTGTGTCCA 
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CTGTGGGC AAG AATCACG AGTGGAACTGGGC CTTC ATCT 

AG CCATC AGTGTATTTGCTCTCTTCTATATC AGTAACCAGTT^ 

CAGTGCATCATTTTCTACAGTGGTGTTCGAGGAGCTGGAAGTTTTTCACTTGCATTTTTGCTTCCTCTGT 
CTCTTTTTCCTAGGAAGAAAATGTTTGTCACTGCTACTCTAGTAGTTATATACTTTACTGTATTTATTCA 



GAAGAGCTTCATATTCGTCTGATGGATCACTTAAAGGCTGGAATCGAAGATGTGTGTGGGCACTGGAGTC 
ACTACCAAGTGAGAGACAAGTTTAAGAAGTTTGATCATAGATACTTACGGAAAATCCTCATCAGAAAGAA 
CCTAC CCAAATCAAGCATTGTTTCTTTGTAC AAGAAGCTGGAAATGAAG CAAG CC ATCG AGATGGTGG AG 
ACTGGG ATAC^GAG CTCTACAG CTTTCTCCATACCC C ATCAGGCCCAGAGG AT AC AAGG AATC AAAAG AC 
TTTCCCCTGAAGATGTGGAGTCCATAAGGGACATTCTGACATCCAACATGTACCAAGTTCGGCAAAGGAC 
C CTGTCCTACAAC AAATACAACCTCAAACCCCAAACAAGTGAG AAG CAGGCTAAAG AGATTCTG AT C CG C 
CG CCAG AACACCTTAAGGGAG AGCATG AGG AAAGGTCACAG CCTG CCCTGGGGAAAGCCGGCTGG CACCA 
AGAATATCCGCTACCTCTCCTACCCCTACGGGAATCCTCAGTCTGCAGGAAGAGACACAAGGGCTGCTGG 
GTTCTCAGGTAAGCTGCCCACCTGGCTGCTCCTTTGGTTGAGGTTCGGTCGAGGTGGACAGCTGACCATG 
GACACGGCAGGGACCATCACAGGTCCCATAGTCCTTTGCTCCAAAAAAAATAG 



In a search of sequence databases, it was found, for example, that the NOV6 nucleic 
acid sequence has 1772 of 2092 bases (84%) identical to a Rattus nowegicus Na+ H+ 
Exchanger-like protein mRNA (GENBANK-ID:RATNHEXIV|acc:M8530l). Also, the NOV6 
5 nucleic acid maps to the ql 1 locus of human chromosome 2. This locus has been associated 
with autosomal dominant hypohidrotic ectodermal dysplasia, achromatopsia and/or other 
dieases/disorders. 

Based on CuraGen Seqcalling data the Na+ H+ Exchanger-like protein disclosed in 
this invention is expressed in at least lymphatic tissues. Based on expression data of the rat 

10 homolog to SC71046974_EXT, other tissues in which this gene is likely to be expressed 
include; stomach, small intestine, colon, kidney, brain, uterus, and skeletal muscle. 

The NOV6 protein encoded by SEQ ID NO:l 1 has 717 amino acid residues and a 
predicted molecular weight of 80,733.6 Da, and is presented using the one-letter code in Table 
6B (SEQ ID NO: 12). The SignalP, Psort and/or Hydropathy profile for NOV6 predict that 

1 5 NOV6 has a signal peptide is likely to be localized at the plasma membrane (certainty = 

0.8200). A likely signal peptide cleavage site is between amino acids 26 and 27 of SEQ ID 
NO. 12. 



Table 6B. Encoded NOV6 protein sequence (SEQ ID NO:12). 



MALQMFVTYSPWNCLLLLVALECSEASSDIiNESANSTAQYASNAWFAAASSEPEEGlSVFELiDyDYVQIP 
YEVTLWILIASIiAKIGFHLYHRLPGLMPESCIjLILVGALVGGIIFGTDHKSPPVMDSSIYFIjYLLPPIVL 
EGG YFMPTRPFFENIGS I LWWAVLGALINALG IGLS L YLI CQVKAFGLGDVNLLQNLLFGSL I S AVD PVA 
VLAVFEEARVNEQLYMMI FGEALLNDG ITWIiYNML I AFTKMHKFEDI ETVD I LAGCARFIWGLGGVLF 
G I VFG F I S AF ITRFTQNI S AI E PLI VFMFS YLS YLAAETLYLSGI LAITACAVTMKKYVEENVSQTS YTT 
IKYFMKMLSSVSETLIFIFMGVSTVGK2raEWNWAFICFTIiAFCQIWRAISVFALFYISNQFRTFPFSIKD 
QCI I FYSGVRGAGSFSLAFLLPLSLFPRKKMFVTATLWI YFTVFIQGITVGPLVRYLDVKKTNKKES IK 
EELHI RliMDHIiKAGIEDVCGHWSHYQVRDKFKKFDHRYLRKILIRKNLPKSS IVSLYKICLEMKQAIEMVE 
TGILSSTAFSIPHQAQRIQGIKRLSPEDVESIRDILTSNMYQVRQRTLSYNKYNLKPQTSEKQAKEILIR 
RQNTIiRESMRKGHSIiPWGKPAGTKNIRYLSYPYGNPQSAGRDTRAAGFSGKLPTWLLIiWLRFGRGGQLTM 
DTAGTITGPIVLCSKKN 
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The full amino acid sequence of the NOV6 protein was found to have 606 of 717 

amino acid residues (84%) identical to, and 641 of 717 residues (89%) similar to, the 717 

amino acid residue Na+ H+ Exchanger-like protein from Rattus norvegicus (SWISSPROT- 

ACC:P26434). 

5 Quantitative gene expression analysis (TaqMan) was performed on a NOV6 nucleic 

acid. The general method is described in Example 1. Results of TaqMan analysis of a NOV6 
nucleic acid are described in Example 6. 

Biochemical and pharmacological data support the existence of multiple forms of the 
Na/H exchanger (NHE). Two isoforms, termed NHE-1 and NHE-2, have recently been 

10 isolated from rabbit ileal villus epithelial cells. To identify additional molecular forms of the 
exchanger, rat brain, heart, kidney, stomach, and spleen cDNA libraries were screened for 
their presence using an NHE-1 cDNA probe under low stringency hybridization conditions. 
cDNAs encoding rat NHE-1 and two structurally related proteins, designated NHE-3 and 
NHE-4, have been isolated. Based on the deduced amino acid sequences, NHE-1, -3, and -4 

15 are similar in size, having relative molecular masses of 91,506, 92,997, and 81,427, 

respectively. Overall, the proteins exhibit approximately 40% amino acid identity to each 
other and have similar hydropathy profiles, suggesting that they have the same transmembrane 
organization. The predicted N-terminal transmembrane regions of the three proteins, which 
span between 453 and 503 amino acids, exhibit the highest degree of identity (45-49%). In 

20 contrast, the C-terminal cytoplasmic regions, which span between 247 and 378 amino acids, 
exhibit very low amino acid identity (24-31%). Tissue distribution studies reveal that the 
NHE-1 mRNA is present at varying levels in all tissues examined, whereas NHE-3 and NHE-4 
mRNAs exhibit a more limited distribution. NHE-3 mRNA is expressed at high levels in colon 
and small intestine, with significant levels also present in kidney and stomach. NHE-4 mRNA 

25 is most abundant in stomach, followed by intermediate levels in small intestine and colon and 
lesser amounts in kidney, brain, uterus, and skeletal muscle. The molecular basis for the 
functional diversity of the Na/H exchanger in mammals is based, at least in part, on expression 
of multiple members of a gene family. 

The disclosed NOV6 protein of the invention has homology to the rat Na+H+ 

30 Exchanger- like protein. The rat Na+H+ Exchanger-like protein has characteristic properties, 
thus the NOV6 protein of the invention therefore is predicted to have characteristic properties 
homologous to the rat Na+H+ Exchanger-like protein. The expression pattern, map location, 
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and protein similarity information for the invention(s) suggest that NOV6 may function as an 

RAT NA+H+ Exchanger-like protein family member. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in various diseases and disorders and/or other pathologies and 

5 disorders. For example, a cDNA encoding the Rat NA+H+ Exchanger-like protein -like 

protein may be useful in gene therapy, and the Rat NA+H+ Exchanger-like protein -like 

protein may be useful when administered to a subject in need thereof. By way of nonlimiting 

example, the compositions of the present invention will have efficacy for treatment of patients 

suffering from from Von Hippel-Lindau (VHL) syndrome, Cirrhosis, Transplantation, 

10 Hemophilia, Hypercoagulation, Idiopathic thrombocytopenic purpura, autoimmume disease, 
allergies, immunodeficiencies, transplantation, Graft vesus host, Diabetes, Renal artery 
stenosis, Interstitial nephritis, Glomerulonephritis, Polycystic kidney disease, Systemic lupus 
erythematosus, Renal tubular acidosis, IgA nephropathy, Hypercalcemia, Lesch-Nyhan 
syndrome, Alzheimer ! s disease, Stroke, Tuberous sclerosis, Parkinson's disease, Huntington's 

15 disease, Cerebral palsy, Epilepsy, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, 
Behavioral disorders, Addiction, Anxiety, Pain, Xerostomia, Neuroprotection, Diabetes, 
Autoimmune disease, Renal artery stenosis, Interstitial ephritis, Glomerulonephritis, 
Polycystic kidney disease, Systemic lupus erythematosus, Renal tubular acidosis, 
Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Cardiomyopathy, Atherosclerosis, 

20 Hypertension, Congenital heart defects, Aortic stenosis, Atrial septal defect (ASD), 

Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect VSD), valve diseases, Scleroderma, Obesity, 
Transplantation , Hyperthyroidism , Hypothyroidism, Fertility, Pancreatitis and/or other 
diseases/pathologies. The novel nucleic acid encoding the rat NA+H+ Exchanger-like 

25 protein-like protein, and the rat NA+H+ Exchanger-like protein-like protein of the invention, 
or fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. 

30 Potential therapeutic uses for the inventions) are, for example but not limited to, the 

following: (i) Protein therapeutic, (ii) small molecule drug target, (iii) antibody target 
(therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) diagnostic and/or prognostic 
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marker, (v) gene therapy (gene delivery/gene ablation), (vi) research tools, and (vii) tissue 

regeneration in vitro and in vivo (regeneration for all these tissues and cell types composing 

these tissues and cell types derived from these tissues). The nucleic acids and proteins of the 

invention are useful in potential therapeutic applications implicated in various diseases and 

disorders described below and/or other pathologies and disorders. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications imp heated in various diseases and disorders described above and/or 
other pathologies. Moreover, the polypeptides can be used as iimnunogens to produce 
antibodies specific for the invention, and as vaccines. They can also be used to screen for 
potential agonist and antagonist compounds. The novel nucleic acid encoding a sialoadhesin- 
like protein, and the sialoadhesin-like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

These materials are further useful in the generation of antibodies that bind immuno- 
specifically to the novel NOV6 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. 

NOV7 

The NOV7 nucleic acid of 251 nucleotides (designated CuraGen Acc. No. 
GMAC040907.3_A ) encoding a novel THYMOSIN BETA-4-like protein is shown in Table 
7A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 49-5 1 and ending with a TGA codon at nucleotides 187-189. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 
codon is underlined in Table 7A, and the start and stop codons are in bold letters. 

Table 7A. NOV7 Nucleotide Sequence (SEQ ID NO:13) 

GACAGGATTCCACAGCTTTGCACTCCTGGCTCTGCTTTCTCTGCAACC ATGTCTGACAAACCCAGCATGG 
CTGAGATTGAGACACTCAATAAGC^GAGATTGAAGAAGGCAGAAACACAAGAGATAAATCCACCGCCTTC 
AAGAGAAACAAACGAAAGAAGCAAACAGGTGAATTATAATGAGCT GTGAGCTGCGAATAGGTACTGCACA 
TTCCATGGGCATTGCCTTCrrTATTTTACTTCTTTTAGCTGT 

In a search of sequence databases, it was found, for example, that the NOV7 nucleic 
acid sequence has 193 of 240 bases (80 %) identical to a Rattus norvegicus THYMOSIN 
BETA-4 mRNA (GENBANK-DD: M34043). The NOV7 nucleic acid sequence maps to 
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The encoded NOV7 protein having 46 amino acid residues and a predicted molecular 

weight of 5,374.0 Da is presented using the one-letter code in Table 7B. 



Table 7B. Encoded NOV7 protein sequence (SEQ ID NO:14). 

MSDKPSMAEIETLNKQRLKKAETQEINPPPSRETNERSKQVNYHEL 

The full amino acid sequence of a NOV7 protein was found to have 29 of 42 amino 
5 acid residues (69%) identical to, and 33 of 42 residues (78%) positive with, the 50 amino acid 
residue THYMOSIN BETA-4 protein from Mus musculus (ptnr:SPTREMBL-ACC:P20065). 
The global sequence homology (as defined by FASTA alignment with the full length sequence 
of the NOV7 protein) is 65.909% amino acid homology and 61.364% amino acid identity. 
Futher, the NOV7 protein is predicted to be a cytoplasmic protein (certainty of 0.6500) by 
10 PSORT analysis. In addition, the NOV7 protein contains the following protein domains (as 
defined by Interpro) at the indicated nucleotide positions: Thymosin domain (IPR001152) at 
amino acid positions 2 to 42ofSEQIDNO. 14. 

Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results 
15 include those listed in Table 7C. 



Table 7C. Patp alignments of NOV7 


Sequences producing High-scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


Patp ;AYY7 65 7 8 Human ovarian tumor EST, 86 aa -1 
patp:AAP8ll69 Protein produced in myeloma cell diff 4 68 aa. +1 


133 1.4 e-10 
147 1.4 e-09 



For example, a BLAST against patp: Aay76578 ? a 86 amino acid ovarian tumor EST 
fragment encoding protein 74 (DE19817557-A1), produced good identity (E = 1.4e-10). 

20 

Quantitative gene expression analysis (TaqMan) was performed on a NOV7 nucleic 
acid. The general method is described in Example 1. Results of TaqMan analysis of a NOV7 
nucleic acid are described in Example 7. 



25 Thymosin beta-4 is a small polypeptide whose exact physiological role is not yet fully 
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known . It was first isolated as a thymic hormone that induces terminal 

deoxynucleotidyltransferase. It is found in high quantity in thymus and spleen but is widely 

distributed in many tissues. It has also been shown to bind to actin monomers and thus to 

inhibit actin polymerization. Thymosin-beta(4) (Tbeta(4)) binds actin monomers 

5 stoichiometrically and maintains the bulk of the actin monomer pool in metazoan cells. 

Tbeta(4) binding quenches the fluorescence of N-iodoacetyl-N-(5-sulfo-l- 

naphthyl)ethylenediamine (AEDANS) conjugated to Cys(374) of actin monomers. The K(d) 

of the actin-Tbeta(4) complex depends on the cation and nucleotide bound to actin but is not 

affected by the AEDANS probe. The different stabilities are determined primarily by the rates 

10 of dissociation. At 25 degrees C, the free energy of Tbeta(4) binding MgATP-actin is 
primarily enthalpic in origin but entropic for CaATP-actin. Binding is coupled to the 
dissociation of bound water molecules, which is greater for CaATP-actin than MgATP-actin 
monomers. Proteolysis of MgATP-actin, but not CaATP-actin, at Gly(46) on subdomain 2 is 
>12 times faster when Tbeta(4) is bound. The C terminus of Tbeta(4) contacts actin near this 

15 cleavage site, at His(40). By tritium exchange, Tbeta(4) slows the exchange rate of 

approximately eight rapidly exchanging amide protons on actin. Tbeta(4) changes the 
conformation and structural dynamics ("breathing") of actin monomers. The conformational 
change may reflect the unique ability of Tbeta(4) to sequester actin monomers and inhibit 
nucleotide exchange. 

20 Thymosin beta-4 may also be important in angiogensesis. Angiogenesis is an essential 

step in the repair process that occurs after injury. In a rat full thickness wound model, addition 
of Tbeta4 topically or intraperitoneally increased reepithelialization by 42% over saline 
controls at 4 d and by as much as 61% at 7 d post-wounding. Treated wounds also contracted 
at least 1 1% more than controls by day 7. Increased collagen deposition and angiogenesis were 

25 observed in the treated wounds. Tbeta4 stimulated keratinocyte migration in the Boyden 

chamber assay. After 4-5 h, migration was stimulated 2-3-fold over migration with medium 
alone when as little as 10 pg of Tbeta4 was added to the assay. 

The similarity information for the NOV7 protein and nucleic acid disclosed herein 
suggest that NOV7 may have important structural and/or physiological functions characteristic 

30 of Thymosin beta-4-like proteins. Therefore, the nucleic acids and proteins of the invention 
are useful in potential diagnostic and therapeutic applications and as a research tool. These 
include serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic 
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marker, wherein the presence or amount of the nucleic acid or the protein are to be assessed, as 

well as potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a 

small molecule drug target, (hi) an antibody target (therapeutic, diagnostic, drug 

targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 

5 ablation), and (v) a composition promoting tissue regeneration in vitro and in vivo (vi) 

biological defense weapon. The novel nucleic acid encoding NOV7, and the disclosed NOV7 

protein, or fragments thereof, may further be useful in diagnostic applications, wherein the 

presence or amount of the nucleic acid or the protein are to be assessed. 

The disclosed NOV7 polypeptides can be used as immunogens to produce vaccines. 

1 0 The novel nucleic acid encoding NOV-like protein, and the NOV-like protein of the invention, 
or fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. These materials are further useful 
in the generation of antibodies that bind immunospecifically to the novel substances of the 
invention for use in therapeutic or diagnostic methods. For example the disclosed NOV7 

1 5 protein has multiple hydrophilic regions, each of which can be used as an immunogen. These 
novel proteins can also be used to develop assay system for functional analysis. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. 

NOV8 

20 The NOVS nucleic acid of 2144 nucleotides (designated CuraGen Acc. No. 

207608 1 3_EXT) encoding a novel Leucine rich repeats protein is shown in Table 8A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 1 
and ending with a TGA codon at nucleotides IS 19. 
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Table 8A. NOV8 Nucleotide Sequence (SEQ ID NO:15) 

ATGCTTCACACGGCCATATCATGCTGGCAGCCATTCCTGGGTCTGGCTGTGGTGTTAATCTTCATGGGAT 
CCACCATTGGCTGCCCCGCTCGCTGTGAGTGCTCTGCCCAGAACAAATCTGTTAGCTGTCACAGAAGGCG 
ATTGATCGCCATCCCAGAGGGCATTCCCATCGAAACCAAAATCTTGGACCTCAGTAAAAACAGGCrrAAAA 
AG CG TCAACCCTG AAG AATTCATAT CATATCCTCTG CTGGAAGAG ATAGACTTTGAGTGACAAC ATC^TTG 
CCAATGTGGAACCAGGAGCATTCAACAATCTCTTTAAC 

AAAG CTGGTCCCTTTGGGAGTATTCACGGGG CTGTCCAATCTCACTAAG CTTGACATTAGTGAGAATAAG 
ATTGTCATTTTACTAGACTACATGTTCCAAGATCTACATAACCTGAAGTCTCTAGAAGTGGGGGACAATG 
ATTTGGTTTAT AT ATCAC ACAGGGC ATT CAGTGGG CTTCTTAG CTTGG AG CAGCTCACCCTGGAGAAATG 
CAACTTAACAGCAGTACCAACAGAAGCCCTCTCCCACCTCCGCAGCCTCATCAGCCTGCATCTGAAGCAT 
CTCAATATCAACAATATGCCTGTGTATGCCTTTAAAAGATTGTTCCACCrrGAAACACCTAGAGATTGACT 
ATTGGCCTTTACTGGATATGATGCCTGCCAATAGCCTCTACGG 

CAACACCAATCTGTCTACTGTACCCTTCCTTGCCTTTAAACACCTGGTATACCTGACTCACCTTAACCTC 
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TCCTACAATCCCATCAGCACTATTGAAGCAGGCATGTTCrrCTGACCTGATCCGCCTTCAGGAGCTTCATA 
TAGTGGGGGCCCAGCTTCGCACCATTGAGCCTCACTCC^ 

TGTGTCTt^GAACCTGCTGGAAACTTTGGAAGAGAATGTCTTCTCCTCCCCTAGGGCTCTGGAGGTCTTG 
AGCATTAACAACAACCCTCTGGCCTGTGACTGCCGCCTTCTCTGGATCTTGCAGCGACAGCCCACCCTGC 
AGTTTGGTGGCCAGCAACCTATGTGTGCTGGCCCAGACACC^TCCG^^ 

TAG CACTGCCCTTTCTTTTT ACTTTACCTGC AAAAAACCCAAAATCCGTGAAAAGAAGTTGCAGCAT CTG 
CTAGTAGATGAAGGGCAGACAGTCCAGCTAGAATGCAGTGCAGATGGAGACCCGCAGCCTGTGATTTCCT 
GGGTGACACCCCGAAGGCGTTTCATCACCACCAAGTCCAATGGAAGAGCCACCGTGTTGGGTGATGGCAC 
CTTGGAAATCCGCTTTGCCCAGGATCAAGACAGCGGGATGTATGTTTGCATCGCTAGCAATGCTGCTGGG 
AATGATACCTTCACAGCCTCCTTAACTGTGAAAGGATTCGCTTCAGATCGTTTTCTTTATGCGAACAGGA 
CC CCTATGT AC ATG ACCG ACTCC AATGAC ACCATTTCCAATGG C AGCAATGCCAATACTTTTTCC CTGGA 
CCTTAAAACAATACTGGTGTCTACAGCTATGGGCTGCTTCACATTCCTGGGAGTGGTTTTATTTTGTTTT 
CTTCTCCTTTTTGTGTGGAGCCGAGGGAAAGGCAAGCACAAAAACAGCATTGACCTTGAGTATGTGCCGA 
AAAAAAACCATGGTGCTGTTGTGGAAGGGGAGGTAGCTGGACCCAGGAGGTTCAACATGAAAATGATTTG 
AAGGCCCACCCCTCACATTACTGTCTCTTTGTCAATGTGGGTAATCAGTAAGACAGTATGGCACAGTAAA 
TT ACTAGATTAAG AGG CAGCCATGTGC AG CTGCCCCTGTATCAAAAG CAGGGTCT ATGG AAGC AGG AGGA 
CTTCCAATGGAGACTCTCCATCGAAAGGC^GGCAGGCAGGC^^ 

ACTAAGTGTTTG CGTTG C AAATATTGGCGTTCTGGGGATCTCAGTAATG AACCTGAAT ATTTGGCTC AC A 
CTCACGGACAATTATTCAGCATTTTCTACCACTGCAAAAAAAAA 



The NOV8 encoded protein having 606 amino acid residues and a predicted molecular 
weight of 68,046.0 is presented using the one-letter code in Table 8B. 



Table 8B. Encoded NOV8 protein sequence (SEQ ID NO:14). 



MLHTAISCWQPFLGLAWLIFMGSTIGCPARCECSAQNKSVSCHRRRLIAIPEXSIPIETKILDIjSKNRIjK 
S VNPEE FI S YPLLEE I DLSDNI I AWEPGAFNNLFNLRSLRLKGNRLKIiVPLGVFTGLSNIiTKIiDI S ENK 
IV I LLDYMFQDLHNLKS LEVGDNDLVY I SHRAFSGLLS LEQLTLEKCNLTAVPTEAIjSHLRS LI SLHLKH 
LNINNMPVYAFKRLFHLKHLEIDYWPb^ 
SYNPISTIEAGMFSDLIRI^EIiHIVGAQLRTI^ 

S I NNN P LACDC RIiLW I LQRQ PTLQ FGGQQ PMCAG PDTI RERS FKDFHS TALS F YFTCKKPKI REKKLQHL 
liVDEGQTVQIiECSADGDPQPVISWVTPRRRFITTKSNGRATVLGDGTLEIRFAQDQDSGMYVCIASNAAG 
NDT FTASLTVKGFASDRFLYANRT PMYMTDSNDT I SNGSNANTFSDDLKTILVSTAMGCFTFLGVVIiFCF 
LliLFVWSRGKG KHKNS I DLE YVPKKNHGAWEGEVAG PRRFNMKMI 



Quantitative gene expression analysis (TaqMan) was performed on a NOV8 nucleic 
acid. The general method is described in Example 1. Results of TaqMan analysis of aNOV8 
nucleic acid are described in Example 8. 

The present invention also includes variants of the NOV8 sequence, including SNPs. 
Possible SNPs found for NOV8 are listed in Table 8C. 



Table 8C: NOV8 SNPs 


Base 
Position 


Base 
Before/After 


Alteration 
effect 


389 


A/G 


Asn to Ser 



The full amino acid sequence of the NOV8 protein was found to have 363 of 601 
amino acid residues ( 60%) identical to, and 466 of 601 residues (77 %) positive with, the 614 
amino acid residue BAB03557 HYPOTHETICAL 69.2 KDA PROTEIN protein from macaco. 
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(ptnr;SPTREMBL-ACC:BAB03557; E-2.6e- 199 ). In addition, this protein contains the 

following protein domains (as defined by Interpro): 12 Leucine Rich Repeat (LRR) 1 

Immunoglobulin domain, 1 Leucine rich repeat (LRR) N-terminal domain (LRRNT) and 1 

Leucine rich repeat C-terminal domain (LRRCT). Further, PSORT analysis suggests that the 

5 NOV8 protein is a plasma membrane protein (certainty of 0.4600) and SIGNALP analysis 

suggests that NOV8 has a signal peptide, with the most likely cleavage site between positions 

27 and 28 of SEQ ID NO: 16. 

Other BLAST results include sequences from the Patp database, which is a 

proprietary database that contains sequences published in patents and patent publications. 

10 Patp results include those listed in Table 8C. 



Table 8C. Patp alignments of NOV8 


Sequences producing High- scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P (N) 


>patp : AAB31161 Amino acid sequence of a human TOLL protein 548 aa +1 


2137 1.9e-220 



Leucine rich repeats (LRR) mediate reversible protein-protein interactions. LRR 
15 proteins have diverse cellular functions, like cell adhesion and cellular signaling. Several of 
these proteins, such as connectin, slit, chaoptin, and Toll have pivotal roles in neuronal 
development in Drosophila and may play significant but distinct roles in neural development 
and in the adult nervous system of humans. The NOV8 nucleic acids and proteins are useful in 
potential diagnostic and therapeutic applications implicated in various diseases and disorders 
20 described below and/or other pathologies. For example, the compositions of the present 
invention will have efficacy for treatment of patients suffering from: Inflamation, 
Autoimmune disorders, Aging, cancer, Cardiomyopathy, Atherosclerosis,Hypertension, 
Congenital heart defects, Aortic stenosis ,Atrial septal defect (ASD),Atrioventricular (A-V) 
canal defect, Ductus arteriosus , Pulmonary stenosis , Subaortic stenosis, Ventricular septal 
25 defect (VSD), valve diseases,Tuberous sclerosis, Scleroderma, Obesity,Transplantation, 

Diabetes,Von Hippel-Lindau (VHL) syndrome , Pancreatitis,Obesity, Endometriosis,Fertility, 
Hemophilia, Hypercoagulationjdiopathic thrombocytopenic purpura , 
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Immunodeficiencies,Graft vesus host, Autoimmune disease, Renal artery stenosis, Interstitial 
nephritis, Glomerulonephritis, Polycystic kidney disease, Systemic lupus erythematosus, 
Renal tubular acidosis, IgA nephropathy, Hypercalcemia, Lesch-Nyhan as well as other 
diseases, disorders and conditions. 

The novel nucleic acid encoding the NOV8 proteins, and the NOV8 proteins of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies that bind immunospecifically to the novel 
substances of the invention for use in therapeutic or diagnostic methods. 

The novel nucleic acid encoding NOV8 proteins, and the NOV8 proteins of the 
invention, or fragments thereof, may further be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. These materials are 
further useful in the generation of antibodies that bind immuno-specifically to the novel NOV8 
substances for use in therapeutic or diagnostic methods. These antibodies may be generated 
according to methods known in the art, using prediction from hydrophobicity charts, as 
described in the "Anti-NOVX Antibodies" section below. 

NOV9 

In the present invention a NOV8 nucleic acid was subjected to the exon linking 
process to confirm the sequence. PCR primers were designed by starting at the most upstream 
sequence available, for the forward primer, and at the most downstream sequence available for 
the reverse primer. In each case, the sequence was examined, walking inward from the 
respective termini toward the coding sequence, until a suitable sequence that is either unique 
or highly selective was encountered, or, in the case of the reverse primer, until the stop codon 
was reached. Such primers were designed based on in silico predictions for the full length 
cDNA, part (one or more exons) of the DNA or protein sequence of the target sequence, or by 
translated homology of the predicted exons to closely related human sequences sequences 
from other species. These primers were then employed in PCR amplification based on the 
following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - 
cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal 
brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, 
pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, 
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spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons 

were gel purified, cloned and sequenced to high redundancy. The resulting sequences from all 

clones were assembled with themselves, with other fragments in CuraGen Corporation's 

database and with public ESTs. Fragments and ESTs were included as components for an 

assembly when the extent of their identity with another component of the assembly was at 

least 95% over 50 bp. In addition, sequence traces were evaluated manually and edited for 

corrections if appropriate. These procedures provide the sequence reported below, which is 

designated NOV9 (Accession Number CG5 1 5 14-03). This differs from the previously 

identified sequence (NOV8; Accession Number 207608 13_EXT) at aminoacid positions 24 S- 

>P, 63 D->N, 220 A->T, 253 S->P, 529 S->T, 584 K->R amd 587 H->S. 

The NOV9 nucleic acid of 2187 nucleotides encoding a novel Leucine rich repeats 

protein is shown in Table 9A. An open reading frame was identified beginning with an ATG 

initiation codon at nucleotides 83-85 and ending with a TGA codon at nucleotides 1901. 



Table 9 A. NOV9 Nucleotide Sequence (SEQ ED NO:17) 



AATCATGAGGAACCTATAACCCTTTTGGCCACATGCAAAAAAQCAAGACCCGTGACCAAG 
GTGTAGACTAAGAAGTGGAGTCA TGCTTCACACGGCC^TATCATGCTGGCAGCCATTCCT 
GGGTCTGGCTGTGGTGTTAATCTTCATGGGACCCACCATTGGCTGCCCCGCTCGCTGTGA 
GTGCTCTGCCCAGAACAAATCrGTTAGCTGTCACAGAAGGCGATTGATCGCCATCCCAGA 
GGGCATTCCCATCGAAACCAAAATCTTGAACCTCAGTAAAAACAGGCTAAAAAGCGTCAA 
CCCTGAAGAATTCATATCATATCCTCTGCTGGAAGAGATAGACTTGAGTGACAACATCAT 
TGCCAATGTGGAACCAGGAGCATTCAACAATCrCTTTAACCrrGCGTTCCCTCCGCCTAAA 
AGGCAATCGTCTAAAGCTGGTCCCTTTGGGAGTATTCACGGGGCTGTCCAATCTCACTAA 
GCTTGACATTAGTGAGAATAAGATTGTCATTTTACTAGACTACATGTTCCAAGATCTACA 
TAACCTGAAGTCTCTAGAAGTGGGGGACAATGATTTGGTTTATATATCACACAGGGCATT 
CAGTGGGCTTCTTAGCTTGGAGCAGCTCACCCTGGAGAAATGCAACTTAACAGCAGTACC 
AACAGAAGCCCTCTCCCACCTCCGGAGCCTCATCAGCCTGCATCTGAAGCATCTCAATAT 
CAACAATATGCCTGTGTATACCTTTAAAAGATTGTTCCACCTGAAACACCTAGAGATTGA 
CTATTGGCCTTTACTGGATATGATG CCTGCCAATAGCCTCTACGGTCTCAACCTCACAC C 
C CTTTCAGTCAC C AAC ACCAATCTGTCTACTGTACCCTTCCTTG CCTTTAAACACCTGGT 
ATACCTGACTCACCTTAACCTCTCCTACAATCCCATCAGCACTATTGAAGCAGGCATGTT 
CTCK3ACCTGATCCGCCTTCAGGAGCTTCATATAGTGGGGGCCCAGCTTCGCACCATTGA 
GCCTCACTCCTTCCAAGGGCTCCGCTTCCTACGCGTGCTCAATGTGTCTCAGAACCTGCT 
GGAAACTTTGGAAGAGAATGTCTTCTCCTCCCCTAGGGCTCTGGAGGTCTTGAGCATTAA 
CAACAACCCTCTGGCCTGTGACTGCCGCCTTCTCTGGATCTTGCAGCGACAGCCCACCCT 
GCAGTTTGGTGG CCAG CAACCT ATGTGTX3CTGGCCCAG ACACCATCCGTGAGAGGTCTTT 
CAAGGATTTCCATAGCACTGCCCTTTCTTTTTACTTTACCTGCAAAAAACCCAAAATCCG 
TGAAAAGAAGTTGCAGCATCTGCTAGTAGATGAAGGGCAGACAGTCCAGCTAGAATGCAG 
TGCAGATGGAGACCCGCAGCCTGTGATTTCCTGGGTGACACCCCGAAGGCGTTTCATCAC 
CACCAAGTCCAATGGAAGAGCCACCGTGTTGGGTGATGGCACCTTGGAAATCCGCTTTGC 
CCAGG ATCAAG ACAG CGGG ATGTATGTTTGCATCGCTAG CAATGCTG CTGGGAATGATAC 
CTT C^CAG CCTCCTT AACTGTGAAAGG ATTCGCTITCAG ATCGTTTTCTTTATGCGAACAG 
G ACCCCT ATGT AC ATGACCGACTCCAATGACACCATTTCCAATGGCAC CAATG C CAATAC 
TTTTTCCCTGGACCTTAAAAC^TACTGGTGTCTACAGCTATGGGCTGCriTCACATTCCT 
GGGAGTGGTTTTATTTTGTTTTCTTCTCCTTTTTGTGTGGAGCCGAGGGAAAGGCAAGCA 
CAAAAACAGCATTGACCTTGAGTATGTGCCCAGAAAAAACAGTGGTGCTGTTGTGGAAGG 
GGAGGTAGCTGGACCCAGGAGGTTCAACATGAAAATGATTTG AAGGCCCACCCCTCACAT 
TACTGTCTCTTTGTCAATGTGGGTAATCAGTAAGACAGTATGGCACAGTAAATTACTAGA 
TTAAGAGG C AG CCATGTGCAGCTGCCCCTGTATCAAAAGCAGGGTCT ATGGAAG CAGGAG 
GACTTCCAATGGAGACTCTCCATCGAAAGGCAGGCAGGCAGGCATGTGTCAGAGCCCTTC 
ACACAGTGGGATACTAAGTGTTTGCGTTGCAAATATTGGCGTTCTGGGGATCTCAGTAAT 
GAACCTGAATATTTGGCTCACACTCAC 
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The NOV9 encoded protein having 606 amino acid residues is presented using the one- 
letter code in Table 9B. 



Table 9B. Encoded NOV9 protein sequence (SEQ ID NO:18). 



MLHTAI S CWQ P F LG LAWL I FMG PT I GC P ARCE C S AQNKS VS CHRRRL I AI P EG I P I ET K 

I LNLSKNRLKS VNPEEF I S YPLLEE I DLSDNI I ANVE PGAFNNLFNLRSLRLKGKTRIiKIiV 

PLGVFTGLSNLTKLDISENKIVILLDYMFQDLHNLKSLEVGDNDLVYISHRAFSGIiIiSLE 

QLTLEKCNLTAVPTEALSHLRSLI SIiHLKHLNINNMPVYTFKRIjFHLKHLE IDYWPLLDM 

MPANSLYGI^LTPLSVTNTNIiSTVPFLAFKHLWLTHIJSILSYNPISTIEAGMFSD 

ELHI VGAQLRT I E PHS FQGLRFIjRVIiNVSQNLIjETIjEENVFSS PRALE VLS INNNPLACD 

CRLLWILQRQPTLQFGGQQPMCAGPDTIRERSFKDFHSTALSFYFTCKKPKIREKKLQHL 

LVDEGQTVQLECSADGD PQP VI S WVT PRRRF ITTKSNGRATVLGDGTLE IRFAQDQDSGM 

YVC I AS NAAGNDTFTAS LiTVKGFAS DRF LYANRT PMYMTD SNDT I S NGTNANTFS I*DLKT 

ILVSTAMGCF^F^VVLFCFLLLFVWSRGKGKHKNSIDLEYVPRBCNSGAVVEGEVAGPRR 

FNMKMI 

5 



The present invention also includes variants of the NOV9 sequence, including SNPs. 
Possible SNPs found for NOV9 are listed in Table 9C. 



Table 9C: NOV9 SNPs 


Base 
Position 


Base Before 


Base After 


346 


T 


C 


1449 


C 


T 


1718 


T 


C 


1920 


C 


T 


2037 


A 


G 


2160 


G 


A 



10 

The full amino acid sequence of the protein of the invention was found to have 601 of 
606 amino acid residues (99%) identical to, and 603 of 606 amino acid residues (99%) similar 
to, the 606 amino acid residue ptnr:TREMBLNEW-ACC:CAC22713 protein bom Homo 
sapiens (BA438B23.1; NEURONAL LEUCINE-RICH REPEAT PROTEIN). 

15 

The pattern of expression of this gene and its family members, and its similarity to the 
TRG family of genes suggests that it may function as a TRG family protein Therefore, the 
novel nucleic acids and proteins identified here may be useful in potential therapeutic 
applications implicated in (but not limited to) various pathologies and disorders as indicated 
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below. The potential therapeutic applications for this invention include, but are not limited to: 

protein therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 

targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 

delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 

5 and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in hypo- and hyperthyroidism, disorders of the thyroid, cancer 

including but not limited to thyroid-related cancers, and/or other pathologies and disorders. 

For example, a cDNA encoding the TRG-like protein may be useful in gene therapy, and the 

1 0 TRG-like protein may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from hypo- and hyperthyroidism, disorders of the thyroid, 
cancer including but not limited to thyroid-related cancers. The novel nucleic acid encoding 
TRG-like protein, and the TRG-like protein of the invention, or fragments thereof, may further 

15 be useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

These materials are further useful in the generation of antibodies that bind inimuno- 
20 specifically to the novel NOV9 substances for use in therapeutic or diagnostic methods. These 
antibodies may be generated according to methods known in the art, using prediction from 
hydrophobicity charts, as described in the "Anti-NOVX Antibodies" section below. 

NOV10-12 

25 

Three nucleic acids and proteins encoded thereby of the present invention belong to the 
WNT-5A family of proteins, and are designated NOV10, NOV1 1 and NOV12. 
NOV10 

A NOV 10 nucleic acid of 1215 nucleotides (also designated CuraGen Acc. No. 
30 SC128855163_A) encoding a novel WNT-5A-like protein is shown in Table 10A. An open 
reading frame was identified beginning with an CTC initiation codon at nucleotides 16-18 and 
ending with a TAG codon at nucleotides 1 156-1 158. A putative untranslated region upstream 
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from the initiation codon and downstream from the termination codon is underlined in Table 

10A, and the start and stop codons are in bold letters. 



Table 10A. NOV10 Nucleotide Sequence (SEQ ID NO:19) 

GCTCCTTTCTTCCCT CTCCAGAAGTCCATTGGAATATTAAGCCCAGGAGTTGCTTTGGGGATGGCTGGAA 
GTGCAATGTCTTCCAAGTTCTTCCTAGTGGCTTTGGCCATATTTTTCTCCTTCGCCCAGGTTGTAATTGA 
AGCCAATTCTTGGTGGTCGCTAGGTATGAATAACCCTGTTCAGATGTCAGAAGTATATATTATAGGAGCA 
CAGCCTCTCTGCAGCCAACTGGCAGGACTTTCTCAAGGACAGAAGAAACTGTGCCACTTGTATCAGGACC 
ACATGCAGTACATCGGAGAAGGCGCGAAGACAGGCATCAAAGAATGCCAGTATCAATTCCGACATCGAAG 
GTGGAACTGCAGCACTGTGGATAACACCTCTGTTTTTGGCAGGGTGATGCAGATAGGTAGCCGCGAGACG 
GCCTTCACATACGCGGTGAGCGCAGCAGGGGTGGTGAACGCCATGAGCCGGGCGTGCCGCGAGGGCGAGC 
TGTCCACCTGCGGCTGCAGCCGCGCCGCGCGCCCCAAGGACCTGCCGCGGGACTGGCTCTGGGGCGGCTC 
CGGCGCCACCAACAAAAAAGGCTACCGCTCCGCCAAGGAGATCGTGCACGCCCGCGAACGAGGACGCATC 
CACGCCAAGGGCTCCTACGAGAGTGCTCGCATCCTCATGAACCTGCACAACAACGAGGCCGGCCGCAGGA 
CGGTGTACAACCTGGCTGATGTGGCCTGCAAGTGCCATGGGGTGTCCGGCTCATGTAGCCTGAAGACATG 
CTGGCTGCAGCTGGCAGACTTCCGCAAGGTGGGTGATGCCCTGAAGGAGAAGTACGACAGCGCGGCGGCC 
ATGCGGCTCAACAGCCGGGGCAAGTTGGTACAGGTCAACAGCCGCTTCAACTCGCCCACCACACAAGACC 
TGGTCTACATCGACCCCAGCCCTGACTACTGCGTGCGCAATGAGAGCACCGGCTCGCTGGGCACGCAGGG 
CCGCCTGTGCAACAAGACGTCGGAGGGCATGGATGGCTGCGAGCTCATGTGCTGCGGCCGTGGCTACGAC 
CAGTTCAAGACCGTGCAGACGGAGCGCTGCCACTGCAAGTTCCACTGGTGCTGCTACGTCAAGTGCAAGA 
AGTGCACGGAGATCGTGGACCAGTTTGTGTGCAAGTAG TGGGTGCCACCCAGCACTCAGCCCCGCTCCCA 
GGACCCG CTTATTTA TAG AAAGTAC 



In a search of sequence databases, it was found, for example, that the NOV10 nucleic 
5 acid sequence has 1 1 94 of 1 2 1 3 bases (98%) identical to a Homo sapiens WNT-5 A mRNA 
(GENB ANK-ED : acc:L20S61 ). Although there is high homology to the human WNT-5A 
protein, there is significant variation in exon 3 from nucleotide position 528 to nucleotide 
position 624, and therefore, this sequence appears to be a splice variant. 

In a search of CuraGen's proprietary human expressed sequence assembly database, 

10 assemblies s3aq: 126056009 (472 nucleotides) and s3aq: 128855163 (41 13 nucleotides) were 
identified as having high homology to a NOV10 nucleic acid. This database is composed of 
the expressed sequences (as derived from isolated mRNA) from more than 96 different tissues. 
The mRNA is converted to cDNA and then sequenced. These expressed DNA sequences are 
then pooled in a database and those exhibiting a defined level of homology are combined into 

15 a single assembly with a common consensus sequence. The consensus sequence is 

representative of all member components. Since the nucleic acid of the described invention 
has >95% sequence identity with the CuraGen assembly, the nucleic acid of the invention 
represents an expressed gene sequence. The DNA assembly s3aq: 126056009 has 2 and the 
DNA assembly s3aq:128855163 has 18 components and were found by CuraGen to be 

20 expressed in at least kidney, brain, and hematopoietic tissues. 
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The encoded NOV10 protein having 380 amino acid residues and a predicted 

molecular weight of 42,082.8 Da is presented using the one-letter code in Table 10B. 



Table 10B. Encoded NOV10 protein sequence (SEQ ID NO:20). 

LQKS IGI LS P G VALGMAG SAMS S KFF L VALAI F F S FAQ WI E ANS WWSLGMNUPVQMS E VYI I GAQ PLC SQIiAGLS QG QK 
KLCHLYQDHMQYIGEGAKTGIKECQYQFRHRRWNCSTVDNTS 
TCGCSRAARPKDLPRDWIiWGGSGATNKKGYRSAKEIVH^^ 
HGVSGSCSLKTCWLQIiADFRKVGDAIjKEKYDSAAAM 

QGRLCNKTS EGMDG C ELMCCGRG YDQFKTVQTERCHC KPHWCC YVKCKKCTE I VP QFVCK 

5 The full amino acid sequence of the NOV10 protein was found to have 360 of 380 

amino acid residues (94% %) identical to, and 364 of 380 residues (95 %) positive with, the 
379 amino acid residue WNT-5A protein from Rattus norvegicus (ptnr:SPTREMBL-ACC: 
Q9QXQ7). The global sequence homology (as defined by FASTA alignment with the full 
length sequence of this protein) is 95.251% amino acid homology and 94.987% amino acid 
1 0 identity. PSORT analysis predicts the NOV10 protein to be localized outside of the cell with a 
certainty of 0.8200. Using the SIGNALP analysis, it is predicted that the NOV10 protein has a 
signal peptide with most likely cleavage site between pos. 42 and 43. In addition, the NOV 10 
protein contains a Wnt (IPR000970) at amino acid positions 68 to 380 (as defined by 
Interpro). 

15 Other BLAST results include sequences from the Patp database, which is a 

proprietary database that contains sequences published in patents and patent publications. 
Patp results include those listed in Table 10C. 



Table 10C. Patp alignments of NOV10 


Sequences producing High- scoring Segment Pairs: 




Smallest 






Sum 


Reading 


High 


Prob. 


Frame 


Score 


P(N) 


>patp:AAY70739 Human Wnt- 5a protein - Homo sapiens, 365 aa, +1 
>patp :AAY57 600 Human Wnt- 5a protein - Homo sapiens, 365 aa. +1 


1914 
1914 


7 .9e-197 
7.9e-197 



20 Quantitative gene expression analysis (TaqMan) was performed on a NOV10 nucleic 

acid. The general method is described in Example 1. Results of TaqMan analysis of a NOV 10 
nucleic acid are described in Example 9. 
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NOV11 

The NOV1 1 nucleic acid of 41 13 nucleotides (also designated CuraGen Acc. No. 
SC128855163 JB) encoding a novel WNT-5A-like protein is shown in Table 1 1 A. An open 
reading frame was identified beginning with an CTC initiation codon at nucleotides 439-441 
and ending with a TAG codon at nucleotides 1579 - 1581. A putative untranslated region 
upstream from the initiation codon and downstream from the termination codon is underlined 
in Table 1 1 A, and the start and stop codons are in bold letters. 



Table 11 A. Encoded NOV11 nucleic acid sequence (SEQ ID NO:21). 

ATTAATTCTGGCTCCACTTGTTGCTCGGCCCAGGTTGGGGAGAGGACGGAGGGTGGCCGCAGCGGGTTCC 
TGAGTGAATTACCCAGGAGGGACTGAGCACAGCACCAACTAGAGAGGGGTCAGGGGGTGCGGGACTCGAG 
CGAGCAGGAAGGAGGCAGCGCCTGGCACCAGGGCTTTGACTCAACAGAATTGAGACACGTTTGTAATCGC 
TGGCGTGCCCCGCGCACAGGATCCCAGCGAAAATCAGATTTCCTGGTGAGGTTGCGTGGGTGGATTAATT 
TGGAAAAAGAAACTGCCTATATCTTGCCATCAAAAAACTCACGGAGGAGAAGCGCAGTCAATCAACAGTA 
AACTTAAGAGACCCCCGATGCTCCCCTGGTTtrAAlCTTGTATGCTTGAAAATTATC^GA|GAGGGAATAAAC 
ATCTTTTCCTTCTTCCCT CTCCAGAAGTCCATTGGAATATTAAGCCCAGGAGTTGCTTT 
GAAGTGCAATGTCTTCCAAGTTCTTCCTAGTGGC^ 

TGAAGCCAATTCTTGGTGGTCGCTAGGTATGAATAACCCTGTTCAGATGTCAGAAGTATATATTATAGGA 

GCACAG CC TCTCTG CAG C C AACTGG CAGG ACTTT CTCAAGG ACAGAAGAAACTGTGCCACrTGTATCAGG 

ACCACATGCAGTAC AT CGG AGAAGGCG CG AAGACAGGCATCAAAGAATGCCAGTATCAATTCCGACATCG 

ACGGTGG AACTG CAG C AC AG CGG AT AAC ACCTCTGT CTTTGGGAGAGTC ATG CAGATAGGCAG CCGCG AG 

ACGGCCTTCACCCACGCGGTGAGCGCCGCGGGCGTGGTCAACGCCATCAGCCGGGCCTGCCGCGAGGGCG 

AGCTCTCCACCTGCGGCTGCAGCCGGACGGCGCGGCCCAAGGACCTGCCCCGGGACTGGCTGTGGGGCGG 

CTGTGGGGACAACGTGGAGTACGGCTACCGCTTCGCCAAGGAGTTTGTGGACGCCCGGGAGCGAGAGAAG 

AACTTTGCCAAAGGATCAGAGGAGCAGGGCCGGGTGCTCATGAACCTGCAAAACAACGAGGCCGGTCGCA 

GGG CTGTGTAT AAGATGGC AG ACGTAG C CTGCAAATG CCACGGCGTCTCGGGGTC CTGCAGCCTC AAGAC 

CTGCTGGCTGCAGCTGGCCGAGTTCCGCAAGGTCGGGGACCGGCTGAAGGAGAAGTACGACAGCGCGGCC 

GCCATGCGGCTCAACAGCCGGGGCAAGTTGGTACAGGTCAACAGCCGCTTCAACTCGCCCACCACACAAG 

ACCTGGTCTACATCGACCCCAGCCCTGACTACTGCGTGCGCAATGAGAGCACCGGCTCGCTGGGCACGCA 

GGGCCGCCTGTGCAACAAGACGTCGGAGGGCATGGATGGCTGCGAGCTCATGTGCTGCGGCCGTGGGTAC 

GACCAGTTCAAGACCGTGCAGACGGAGCGCTGCCACTGCAAGTTCCACTGGTGCTGCTACGTCAAGTGCA 

AGAAGTGCACGGAGATCGTGGACCAGTTTGTGTGCAAGTA GTGGGTGCCACCCAGCACTCAGCCCCGCTC 

CC AGG AC C CG CTT ATTT AT AG AAAGT AGAGTG ATTCTGGTTTTTGGTTTTTAGAAATATTTTTT^ 

CCCCAAGAATTGCAACCGGAACCATTTTTTTTCCTGTTACCATCTAAGAACTCTGTGGTTTATTATTAAT 

ATTATAATTATTATTTGGCAATAATGGGGGTGGGAACCACGAAAAATATTTATTTTGTGGATCTTTGAAA 

AGGTAATACAAGACTTCTTTTGGATAGTATAGAATGAAGGGGGAAATAACACATACCCTAACTTAGCTGT 

GTGGACATGGTACACATCCAGAAGGTAAAGAAATACATTTTCTTTTTCTCAAATATGCCATCATATGGGA 

TGGGTAGGTTCCAGTTGAAAGAGGGTGGTAGAAATCTATTCACAATT 

TGTAAATTCTCTGGTGCAAGATAAAAGGTCTTGGGAAAACAAAACAAAACAAAACAAAC 

AGCAGGGCTGCTAGCTTGCTTTCTGCATTTTCAAAATGATAATTTACAATGGAAGGACAAGA 

TTCTCAAGGAAAAAAGGTATATCACATGTCTCATTCTCCrrCAA^ 

ATTCTAATAGCT C ATGAAATTTGGGC AG CAGGGAGG AAAGTCCCCAGAAATTAAAAAATTT AAAACT CTT 

ATGTCAAGATGTTGATTTGAAGCTGTTATAAGAATTGGGATT'CCAGATTTGTAAAAAGACCCCCAATGAT 

TCTGGACACTAGATTTTTTGTTTGGGGAGGTTGGCTTGAACATAAATGAAATATCCTGTATTTTCTTAGG 

GATACTTGGTOAGTAAATTATAATAGTAGAAATAATACATGAATCCCATTCACAGGTTTCTCAGCC(^AG 

CATVCAAGGTAATTGCGTGCCATTC^GCACTGC^CCAGAGCAGAC^CCTATTTGAGGAAAAACAGTGAAA 

TCCACCTTCCTCTTCACACTGAGCCCTCTCTGATO 

AAJ^CGGCAGCTCCACTGGGTCCCCTTTGGTTGTAGGACAGGAA^ 

AACAGTTCACTACrTAGGGATTTTTGTTTCCTAAAACTTTTATC^ 

TAATGAC AGAACTTGG OTAATGG AATTCAC AGAGGTGTTGC^GCXjTATCACTGTTATG ATC CTGTGTTT A 

GATTATCCACTCATGCTTCTCCTATTGTACTGCAGGTGTACCrTAAAACTGTTCCCAGTGTACTT 

GTTGCATTTATAAGGGGGGAAATGTGGTTTAATGGTGCCTGATATCT 

TATATATATATACATATATATAAATATAAATATAAATATATCTCATTGCAGCCAGTGATTTAGATTTACA 

GCTTACTCTGGGGTTATCTCrCTGTCTAGAGCATTGTTGTCCTTCACTGCAGTCCAGTCGGGAT^ 

AAAAGTTTTTTGAGTCTTGAGCTTGGGCTGTGGCCCCGCTGTGATCATAC^ 

CTCGTTTCTGAGGAAGAAGCrrTGAGTTCTGACTCaCrGAAATGCGTGTTGGGTTGAAGATAT 

CTTTTCTGCCTCACCCCTTTGTCTCCAACCTCCATTTCTGTTCAC 

GTTATAGACAT^GACGTTAAGAGATATTCAAAACTCAGAAGCATCAGCAATGTTTCTCTTT^ 
ATTCTGCAGAATGGAAACCCATGCCTATTAGAAATGAGAGTACTTATTAATTGAGTCCCTAAGGAATATT 
CAG C C C ACT AC AT AG AT AG CTTTTTTTTTTT TTTTT TTTTTTT AATAAGG AC ACCTCTTT C C AAAC AGG C 
CATCAAATATCTTCTTATCTCAGACTTACGTTGTTTTAAAAGTTTGGAA^ 
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CCCCCTTAGGAGGTTGGGCTTTCATATCACCTCAGCCAACI^TGGCTCTTAATTTATTGCATAATGATAT 
CCACATCAGCCAACTGTGGCTCTTTAATTTATTGCATAATGATATTCACATCCCCTCAGTTGCAGTGAAT 
TGTGAGCAAAAGATCTTGAAAGCAAAAAGCA.CTAA.TTA 
ACAAAAACCATGAAGTACTTTTTTTATTTGCTAAA^ 

AGAGAGTTGAGTTTAACAATCCTAGCTTTTAAAAGAAACTATTTAATGTAAAATATTCTACATGTCZATTC 
AG ATATT ATGTATATCTTCTAGCCTTTATTC TGT ACTTTTAATGT ACATAT^ CGTG ATTTG 
TATATTTC ACTGGTTTAAAAAAC AAAC ATCG AAAGG CTTATT CCAAATGGAAG 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence has 4035 of 41 14 bases (98%) identical to a Homo sapiens WNT-5A mRNA 
(GENB ANK-ID : acc:L20861). 
5 The encoded protein having 380 amino acid residues and a predicted molecular weight 

of 42,333.0 Da is presented using the one-letter code in Table 1 IB. 

Table 11B. Encoded NOV11 protein sequence (SEQ ID NO:22). 

LQKS I G I L S PG V ALiGMAG S AMS S KF FL VALAI FFS FAQWI EANS WWS LGMNNP VQMS E VYI I GAQ PL CSQLAGLS QGQK 
KLCHLVQDHMQYIGEGAKTGIKECQYQFRHRRWNCSTADOTSVFGRVMQIGSRETAFTHAVSAAGVVN-AISRACREGELS 
TCGCSRTARPKDLPRDWLWGGCGD^^raYGYRFAKEFVDA^^ 

HGVSG S CS LKTCWLQ LA EFRKVGDRLKEKYDSAAAMRLNSRGKIjVQVNSRFNSPTTQDIjVYID PS PDYCVRNESTGSLGT 
QGRLCNKTSEGMIXSCELMCCGRGYDQFKTVQTERaiCKPHWCCYVKCKKCTEIVDQFVCK 



The full amino acid sequence of the NOV1 1 protein was found to have 352 of 380 
amino acid residues (92%) identical to, and 364 of 380 residues (95%) positive with, the 379 
10 amino acid residue WNT-5A protein from Rattus norvegicus (ptnr:SPTREMBL-ACC: 

Q9QXQ7). The global sequence homology (as defined by FASTA alignment with the full 
length sequence of the NOV1 1 protein) is 94.987 % amino acid homology and 92.876% 
amino acid identity. In addition, the NOV1 1 protein contains the following protein domains 
(as defined by Interpro) at the indicated nucleotide positions: Wnt domain (IPR000970) at 
15 amino acid positions 68 to 380 of SEQ ID NO. 22. 

PSORT analysis predicts the NOV1 1 protein to be localized outside of the cell with a 
certainty of 0.8200. Using the SIGNALP analysis, it is predicted that the NOV1 1 protein has a 
signal peptide with most likely cleavage site between pos. 42 and 43 of SEQ ID NO. 22. 

The present invention also includes variants of the NOV1 1 sequence, including SNPs. 
20 Possible SNPs found for NOV1 1 are listed in Table 1 1C. 



Table 11C: NOV11 SNPs 


Base 
Position 


Base Before 


Base After 


1185 


C 


T 
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Other BLAST results include sequences from the Patp database, which is a 

proprietary database that contains sequences published in patents and patent publications. 

Patp results include those listed in Table 1 ID. 



Table 11D. Patp alignments of NO VI 1 


Sequences producing High- scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P{N) 


>p<atp:AAY70739 Human Wnt-5a protein - Homo sapiens, 365 aa. +1 
>P*»tp : AAY57 6 00 Human Wnt-5a protein - Homo sapiens, 365 aa. +1 


1900 7.9e-197 
1900 7.9e-197 



NOV12 

The NOV12 nucleic acid of 1214 nucleotides (also designated CuraGen Acc. No. 
CG 50768-01) encoding a novel Wnt-5A-like protein is shown in Table 12A. An open reading 
frame was identified beginning with an ATG initiation codon at nucleotides 60-62 and ending 
with a TAG codon at nucleotides 1155-1157. Putative untranslated regions are found upstream 
from the initiation codon and downstream 'from the termination codon. 



Table 12A. Encoded NOV12 nucleic acid sequence (SEQ ID NO:23). 

CTCCTTTCTTCCCTCTCCAGAAGTCCATTGGAATATTAAGCCCAGGAGTTGCTTTGGGG A 
TGGCTGGAAGTGCAATGTCTTCCAAGTTCTTCCTAGTGGCTTTGGCCATATTTTTCTCCT 
TCGCCCAGGTTGTAATTGAAGCCAATTCTTGGTGGTCGCTAGGTATGAATAACCCTGTTC 
AGATGTCAGAAGTATATATTATAGGAGCACAGCCTCTCTGCAGCCAACTGGCAGGACTTT 
CTCAAGGACAGAAGAAACTGTGCCACTTGTATCAGGACCACATGCAGTACATCGGAGAAG 
GCGCGAAGACAGGCATCAAAGAATGCCAGTATCAATTCCGACATCGAAGGTGGAACTGCA 
GCACTGTGGATAACACCTCTGTTTTTGGCAGGGTGATGCAGATAGGCAGCCGCGAGACGG 
CCTTCACATACGCGGTGAGCGCAGCAGGGGTGGTGAACGCCATGAGCCGGGCGTGCCGCG 
AG G G CG AG CTGTCC AC CTG CGG CTG C AGCCG CGC CG CGCGCC CC AAGG ACCTG CCG CGGG 
ACTGGCTCTGGGGCGGCTGCGGCGACAACATCGACTATGGCTACCGCTTTGCCAAGGAGT 
TCGTGGACGCCCGCGAGCGGGAGCGCATCCACGCCAAGGGCTCCTACGAGAGTGCTCGCA 
TCCTCATGAACCTGCACAACAACGAGGCCGGCCGCAGGACGGTGTACAACCTGGCTGATG 
TGGCCTGCAAGTGCCATGGGGTGTCCGGCTCATGTAGCCTGAAGACATGCTGGCTGCAGC 
TGGCAGACTTCCGCAAGGTGGGTGATGCCCTGAAGGAGAAGTACGACAGCGCGGCGGCCA 
TGCGGCTCAACAGCCGGGGCAAGTTGGTACAGGTCAACAGCCGCTTCAACTCGCCCACCA 
C A C AAG ACCTGGTCT AC AT CG AC C CC AG C C CTG ACT ACTG CGTG CGC AATGAGAGC ACCG 
GCTCGCTGGGCACGCAGGGCCGCCTGTGCAACAAGACGTCGGAGGGCATGGATGGCTGCG 
AGCTCATGTGCTGCGGCCGTGGCTACGACCAGTTCAAGACCGTGCAGACGGAGCGCTGCC 
ACTG CAAGTTCCACTGGTGCTGCTACGTCAAGTGCAAGAAGTGCACGGAGATCGTGG ACC 
AG TTTG TGTGCAAGTA GTGGGTGCCACCCAGCACTCAGCCCCGCCCCCAGGACCCGCTTA 
TTTATAGAAAGTAC 



In a search of sequence databases, it was found, for example, that the NOV 12 nucleic 
acid sequence has 1208 of 1213 bases (99%) identical to a omo sapiens Wnt-5a mRNA 
(GENBANK-ro:HUMWNT5A|acc:L20861.1). The NOV12 nucleic acid is expressed in at 
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least the following tissues: aorta, brain, heart, kdney, and lymph node. This information was 

derived by determining the tissue sources of the sequences that were included in the invention 

including but not limited to SeqCalling sources, Public EST sources, Literature sources, and/or 

RACE sources. 

5 The encoded protein having 365 amino acid residues is presented using the one-letter 

code in Table 12B. 

Table 12B. Encoded NOV12 protein sequence (SEQ ID NO:24). 

MAG SAMS S KF FLVAIiAI F FS FAQ WI EANSWW S LGMNWP VQMS E VYI I GAQ PLC SQLAGL 
SQGQKKLCHLYQDHMQYIGEGA^TGIKECQYQFRHRRmCSTVDNTSVFGRVMQIGSRET 
AFTYAVSAAGWNAMSRACREGELSTCGCSRAARPKDLPRDWLWGGCGDNIDYGYRFAKE 
FVDARERERIHAKGSYESARILMNLHNNEAGR^ 

LADFRKVGDALKEKYDSAAAMRIiNSRGKLVQVNSRFMSPTTQDLVYIDPSPDYCVRNEST 
GSLGTQGRLCNKTSEG^CK3CEI J MCCGRGYDQFKWQTERCHCK^HWCCYVKCKKCTEIVD 
QFVCK 



The full amino acid sequence of the NOV12 protein was found to have 365 of 365 
amino acid residues (100%) identical to, and 365 of 365 amino acid residues (100%) similar 
10 to, the 365 amino acid residue protein from the human WNT-5A protein precursor 
(ptnr: S WISSPROT- ACC :P4 1221). 

The presence of identifiable domains in the NOV 12 protein was determined by 
searches using algorithms such as PROSITE, Blocks, Pfam, ProDomain, Prints and then 
detemiining the Interpro number by crossing the domain match (or numbers) using the 
15 Interpro website. The results indicate that the NOV12 protein contains the following protein 
domains (as defined by Interpro) at the indicated positions: WNT domain (LPR000970) at 
amino acid positions 53 to 365 of SEQ ID NO: 24. The SignalP, Psort and/or Hydropathy 
profile for the NOV 12 protein predicts that NOV 12 has a signal peptide and is likely to be 
localized extracellularly with a certainty of 0.8200. 

20 The NOV 12 nucleic acid maps to human chromosome 3p21.1-pl4. This information 

was assigned using OMEM, the electronic northern bioinformatic tool implemented by 
CuraGen Corporation, public ESTs, public literature references and/or genomic clone 
homologies. This was executed to derive the chromosomal mapping of the SeqCalling 
assemblies, Genomic clones, literature references and/or EST sequences that were included in 

25 the invention. This locus is associated with Aicardi-Goutieres syndrome, Brugada syndrome, 
congenital nonbullous ichthyosiform erythroderma, Long QT syndrome, congenital stationary 
night blindness and/or other diseases/disorders. 
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Possible SNPs found for NOV12 are listed in Table 12C. 
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Table 12C: NO VI 2 SNPs 


Base 
Position 


Base Before 


Base After 


1190 


T 


C 



The Wnt-5a family of proteins are important in diverse cellular processes including 
5 proliferation, migration and differentiation. For example, it is well known that inhibition of 
alanyl-aminopeptidase gene expression or enzymatic activity compromises T cell proliferation 
and function. Molecular mechanisms mediating these effects are not known as yet. Wnt-5a is 
strongly affected by APN-inhibition. Wnt-5a is moderately expressed in resting T cells, but 
strongly down-regulated in response to activation by OKT3/IL-4/IL-9. Actinonin increases 

10 Wnt-5a-niRNA content. In addition, expression of GSK-3 beta, an inherent component of the 
Wnt-pathway, was found to be increased in response to activation, but suppressed by actinonin 
at both the mRNA and protein level. 

Also, the beta-catenin signal transduction pathway, which can be activated by secreted 
Wnt proteins, plays a key role in normal embryonic development and in malignant 

15 transformation of the mammary gland and colon. Wnt and beta-catenin signaling also function 
in cells of the vasculature. RT-PCR analysis showed that primary endothelial and smooth 
muscle cell cultures, of both mouse and human origin, express members of the Wnt and Wnt 
receptor (Frizzled) gene families. Transfection of an expression vector for Wnt-1 into primary 
endothelial cells increased both the free pool of beta-catenin and the transcription from a 

20 Leftcf-dependent reporter gene construct. Expression of Wnt-1, but not Wnt-5a, also 

stimulates proliferation of primary endothelial cell cultures. Thus, Wnt and Frizzled proteins 
can regulate signal transduction, via beta-catenin, in endothelial cells. 

The above defined information for this invention suggests that NOV10-12 proteins 
may function as member of a "WNT-5A family". Therefore, the NOV 10- 12 nucleic acids and 

25 proteins identified here may be useful in potential therapeutic applications implicated in (but 
not limited to) various pathologies and disorders as indicated below. The potential therapeutic 
applications for this invention include, but are not limited to: protein therapeutic, small 
molecule drug target, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), diagnostic and/or prognostic marker, gene therapy (gene delivery/gene ablation), 
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research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing 

(but not limited to) those defined here. 

The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in in psychotic and neurological disorders including but not limited to 

5 Parkinson's disease and Alzheimers disease, neurodegenerative disorders, epilepsy, cancers 

including but not limited to brain tumor, colon cancer and breast cancer, developmental 

disorders, neural tube defects, trauma, regeneration (in vitro and in vivo), cardiac defects 

including cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic 

stenosis. Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, 

1 0 Pulmonary stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, 
Tuberous sclerosis, Scleroderma, Obesity, Transplantation and, viral/bacterial/parasitic 
infections, and/or other pathologies and disorders. For example, a cDNA encoding the WNT- 
5 A-like protein may be useful in gene therapy, and the WNT-5A-like protein may be useful 
w hen administered to a subject in need thereof By way of nonlimiting example, the 

1 5 compositions of the present invention will have efficacy for treatment of patients suffering 
from in psychotic and neurological disorders including but not limited to Parkinson's disease 
and Alzheimers disease, neurodegenerative disorders, epilepsy, cancers including but not 
limited to brain tumor, colon cancer and breast cancer, developmental disorders, neural tube 
defects, trauma, regeneration (in vitro and in vivo), cardiac defects including cardiomyopathy, 

20 Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, Atrial septal defect 
(ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus. Pulmonary stenosis, Subaortic 
stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, 
Obesity, Transplantation and viral/bacterial/parasitic infections. The novel nucleic acid 
encoding WNT-5A-like protein, and the WNT-5A-like protein of the invention, or fragments 

25 thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecifically to the novel substances of the invention 
for use in therapeutic or diagnostic methods. 



30. NOV13 

The NOV 13 nucleic acid of 4213 nucleotides (also designated CuraGen Acc. No. 
SC55003337_A) encoding a novel PROCOLLAGEN I N-PROTEINASE-like protein is 
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shown in Table 13 A. An open reading frame was identified beginning with an ATG initiation 

codon at nucleotides 1-3 and ending with a TAG codon at nucleotides 3631-3633. A 

putative untranslated region upstream from the initiation codon and downstream from the 

termination codon is underlined in Fig. 1, and the start and stop codons are in bold letters. 



Table 13A. Encoded NOV13 nucleic acid sequence (SEQ ID NO:25). 

ATGG CTC C AC T C CG CG CG CTGCTGTCCTACCTG CTG C CTTTGCACTGTGCGCTCTGCGCCGC CG CGGGCAG CCGG AC C C C 
AG AG CTG C ACCTCT CTGG AAAG CTCAGTG ACTATGGTGTG ACAGTG CCCTG CAGC AC AG ACTTT CGGGGACGCTTCCTCT 
CCCACGTGGTGTCTGGCCCAGCAGCAGCCTCTGCAGGGAGCATGGTAGTGGACACGCCACCCACACTACCACGACACTCC 
AGTCACCTCCGGGTGGCTCGCAGCCCTCTGCACCCAGGAGGGACCCTGTGGCCTGGCAGGGTGGGGCGCCACTCCCTCTA 
CCTCAATGTCACTGTTTT03GGAAGGAACTGCACTTGCGCCT 

TGGAGTGGCAGGAGGATTTTCGGGAGCTGTTCCGGCAGCCCTTACGGCAGGAGTGTGTGTACACTGGAGGTGTCACTGGA 
ATGCCTGGGGCAGCTGTTGCCATCAGCAACTGTGACGGATTGTGTGCAGGCCCTGCGGGCCTCATCCGCACAGACAGCAC 
CGACTTCTTCATTGAGCCTCTGGAGCGGGGCCAGCAGGAGAAGGAGGCCAGCGGGAGGACACATGTGGTGTACCGCCGGG 
AGGCCGTCCAGCAGGACTTTGGCCTGGGAGACCTTCCCAACCTGCTGGGCCT^ 

CGGAAGCGGCGGCATGCCAAGCCAGGCAGCTA»GCATCGAGGTGCTGCTGGTGGTGGACGACTCGGTGGTTCGCTTCCA 

TGGCAAGGAGCATGTGCAGAACTATGTCCTCACCCTCATGAATATCGTGAGTGTAGATGAGATTTACCACGATGAGTCCC 

TGGGGGTTCATATAAATATTGCCCTCGTCCGCTTGATC^TGGTTGGCTACCGAC^GTCCCTGAGCCTGATCGAGaSCGGG 

AACCCCTCACGCAGCCTGGAGC^GGTGTGTCGCTGGGCACACTCCCAGC^GCGCCAGGACCCCAGCC^CGCTGAGCAC^ 

TGACCACGTTGTGTTCCTCACCCGGCAGGACTTTGGGCCCTCAGGGTATGCACCCGTCACTGGCATGTGTCACCCCCTGA 

GG AG CTGTGCC CTC AACC ATG AGG ATGGCTTCTCCTCAGCCTTCGTGATAGCTCATGAG ACCGGCCACGTG CTCGG CATG 

GAGCATGACGGTCAGGGGAATGGCrTGTGCAGATGAGACCAGCCTGGGCAGCGTC^TGGCGCCCCTGGTGCAGGCTGCCTT 

CCACCGCTTCCATTGGTCCCG CTG CAGCAAGCTGG AGCTCAG CCG CTACCTCCCCTCCTACG ACTGCCTCCTCGATGACC 

C CTTTG ATC CTGC CTGGCC CC AGC CCCCAG AG CTGCCTGGG ATCAACTACTCAATGGATG AG CAGTGCCGCTTTG ACTTT 

GGCAGTGGCTACGAGACCTGCTTGGCATTCAGGACCTTTGAGCCCT 

GTACTTCTGCAAGACCAAGAAGGGGCCCCCGCTGGATGGGACTGAGTGT^ 

GCATCTGGAAGTCGCCGGAGCAGACATATGGCC^GGATGGAGGCTGGAGCTCC^GACC^U^GTTTGGGTC^TGTTCGCGG 
TC^TGTGGGGGCGGGGTGCGATCCCGC^GCCGGAGCTGCAACAACCCCTCCCC^GCCTATGGAGGCCGCCTGTGCTTAGG 
GC CCATGTTCG AGTACC AGGTCTGCAACAG CG AGGAGTGCCCTGGGACCT ACGAGGACTT CCGGGCCCAG CAGTGTG C CA 
AGCGGAACTCCTACTATGTGCACCAGAATGCCAAGCACAGCTrGGGT^ 

GAGCTGATCTGCCAGTCGGCGGACACGGGGGACGTGGTGTTCATGAACCAGGTGGTTCACGATGGGACACGCTGCAGCTA 
CCGGGACCCATACAGCGTCTGTGCGCGTGGCGAGTGTGTGCCTGTCGGCTGTGACAAGGAGGTGGGGTCCATGAAGGCGG 
ATGACAAGTGTGGAGTCTGCGGGGGTGACAACTCCCACTGCAGGACTGTGAAGGGG 

GCAGG AGCTCT C AAG CTGGTG C AGATCCCAGCAGGTGC C AGG CACATCCAGATTGAGGC ACTGGAGAAGTCCCCCCACCG 
C^TTGTGGTGAAGAACCAGGTCACCGGCAGCTTCATCCrCAACC^ 

CCATGGGCCTGGAGTGGGAGGATGCGGTGGAGGATGCCAAGGAAAGCCTCAAGACCAGCGGGCCCCTGCCTGAAGCCATT 
GCCATCCTGGCTCTCCCCCCAACTGAGGGTGGCCCCCGCAGCAGCCTGGCCTACAAGTACGTCATCCATGAGGACCTGCT 
GCCCCTTATCGGGAGCAACAATGTGCTCCTGGAGGAGATGGACACCTATGAGTGGGCGCTCAAGAGCTGGGCCCCCTGCA 
GCAAGGCCTGTGGAGGAGGGATCCAGTTCACCAAATACGGCTGCCGGCGCAGACGAGACCACCACATGGTGCAGCGACAC 
CTGTGTGACCACAAGAAGAGGCCCAAGCCCATCCGCCGGCGCTGCAACCAGCACCCGTGCTCrCAGCCTGTGTGGGTGAC 
GGAGGAGTGGGGTGCCTGCAGCCGGAGCTGTGGGAAGCTGGGGGTGCAGACACGGGGGATACAGTGCCTGCTGCCCCTCT 
CCAATGGAACCCACAAGGTCATGCCGGCCAAAGCCTGCGCCGGGGACCXaGCCTGAGGCCCGACGGCCCTGTCTCCGAGTG 
CCCTGCCCAGCCCAGTGGAGGCTGGGAGCCTGGTCCCAGTGCTCTGCCACCTGTGGAGAGGGCATCCAGCAGCGGCAGGT 
GGTGTGCAGGACCAACGCCAACAGCCTCGGGC^TTGCGAGGGGGATAGGCCAGACACIXST 

CCTGTAACAAGATATC^TCAACGGAGCCCTGCACGGGAGACAGGTCTGTCTTCTGCCAGATGGAAGTGCTCGATCGCTAC 
TGCTCCATTCCCGGCTACGACCGGCTCTGCTGTGTGTCCTGCATCAAGAAG^^ 

TGGCCCAACCTCACTGCCCCCCTTCTCCACTCCTGGAAGCCCCTTACCAGGACCCCAGGACCCTGCAGATGCTGCAGAGC 

CTCCTGGAAAGCCAACGGGATCAGAGGACCATCAGCATGGCCGAGCCACACAGCTCCC^GGAGCn'CT 

CCAGGGACCCAGCATCCCTTTGCCCCTGAGACACCAATCCCTGGAG(^TCCTGGAGCATCTCCCCTACCACCCCCGGGGG 

GCTGCCroGGGGCTGGACTGAGACACCTACGCCAGTCCCTGAGGACAAAG 

GCACCAGCCTCCCTGCTGCCTCCCCGGTGACATGAGCTGTGCCCTGCCA^ 

CCCCGTGACTCCC AGCTCAG AGG ACACACAT A GC AGGGCAGGCGCAAGCACAGACTTCATTTTAAATC ATT 

CTCGTTTGGGGCTGTGATGCTCTTTACCCCACAAAGCGGGGTGGGAGGAAGACAAAGATCAGGGAAAGCCCTAATCGGAG 

ATACCTCAGCAAGCTGCCCCCGGCGGGACTGACCCTCTCAGGGCCCCTGTTGGT^ 

ATTGCTCCCTCCTCACAGACCCTGGGCCTGGGCAGGTCTGAATCCCGGCTGGTCTGTAGCTAGAAGCTGTCAGGGCTGCC 
TGCCTTCCCGGAACrrGTGAGGACCCCTGTGGAGGCCCTGCATATTTGGCCCCTCTCCCCAGAAAGGCAAAGC^GGGCC^ 
GGT AGGTGGGGGACTGTTCAC AG CCAGGCCGAGAGGAGGGGGG CCTGGGAATGTGGCATGAGGCTTCCC AG CT^ 
TGGAGGGGGTGGAACACAAGGTGATCGCAGGCCCAACTCCTGGAAGCCAAGAGCTCCATGCAGTTCCACCAGCTGAGGCC 
AGGCAG CAG AGGCCAG TTTGTCTTTGCTGG CCAGAAGATGGTGCTCATGGCCA 



In a search of sequence databases, it was found, for example, that the NOV 13 nucleic 
acid sequence has 1817 of 2801 bases (64 %) identical to a Homo sapiens Procollagen I N- 
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Proteinase mRNA (GENBANK-DD: HSAJ3125). The NOV13 nucleic acid is predicted to be 

expressed in at least small intestine, heart , pancreas, lung, and hippocampus. 

The NO VI 3 encoded protein having 1210 amino acid residues and a predicted 

molecular weight of 132,122.2 Da is presented using the one-letter code in Table 13B. 



Table 13B. Encoded NOV13 protein sequence (SEQ ID NO:26). 



MAPIjRALLSYI^PIiHCALCAAAGSRT^ 

SHLRVARSPLHPGGTLWPGRVGRHSLYFNVTVFGKELHLRLRPNRRIiVV 
MPGAAVAISNCDGLCAGPAGLIRTDSTDFFIEPIiERGQQEK^ 

R KRRHAKPG S Y S I E VL L WDD S WRFHG KEHVQtvTYVLT LMN I VS VD E I YHD E S LG VH INI AL VRL I MVG YRQ S LS L I E RG 
NPSRSLEQVCRWAHSQQRQDPSHAEHHDHWFIiTRQDFGPSGYAPVTGMGHPLRSCAIjNHEDGFSSAFVIAHETGHVLGM 
EHDGQGNGCADETSLGSVMAPLVQAAFHRFHWSRCSfO^ 

GSGYQTCIAFRTFEPCKQLWCSHPDNPYFCKTKKGPPIiDGTECAPGKWCFKGHCIWKSPEQTYGQDGGWSSWTKFGSCSR 

SCGGGWSRSRSCNNPSPAYGGRLCLGPMFEYQVCNSEECPGTYEDFRAQQCAKRNSYYWQNAKHSWVPYEPDDDAQKC 

EIjICQSADTGDVVFI^QVVHDGTRCSYRDPYSVCAJlGECVPVGCDKEVGSMKADDKCGVCGGDNSH 

AGALKIiVQIPAGARHIQIEALEKSPHRIWKNQVTGSFIIj^ 

AILALPPTEGGPRSSIAYKYVIHEDIjLPLIGSNNVLLEEMDTYEWALKSWAPC 

lcdhkkrpkpirrrc^qhpcsqpvwvteewgacsrscgkiigvqtrgiqciilplsngthkvmpakac^ 

pcpaqwrlgawsqcsatcgegiqqrqwcrtktanslghcegdrpdtvqvcslpacnkisstepctgdrsvfcqmevldry 

csipgyhriiccvscikkasgpnpgpdpgptsdppfstpgsplpgpqdpadaaeppgkptgsedhqhgratqlpgaldtss 

pgtqhpfapetpipgaswsispttpgglpwgwtqtptpvpedkgqpgedlrhpgtslpaaspvtxavpchptgtftlcvl! 

prdsqlrght 



The full amino acid sequence of the NOV13 protein was found to have 578 of 1003 
amino acid residues (57 %) identical to, and 716 of 1003 residues (71 %) positive with, the 
121 1 amino acid residue human procollagen I N-proteinase protein (ptnr:SPTREMBL-ACC: 
10 095450). The global sequence homology (as defined by FASTA alignment with the full 

length sequence of this protein) is 65.849 % amino acid homology and 58.391 % amino acid 
identity. 

Other BLAST results include sequences from the Patp database, which is a proprietary 
database that contains sequences published in patents and patent publications. Patp results 
15 include those listed in Table 13C. 



Table 13C. Patp alignments of NOV13 


Sequences producing High-scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


>patp:AAB21254 Human metalloproteinase KIAA03 66, 1201 aa. +1 


3422 0.0 
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The NOV 13 protein contains the following protein domains (as defined by Interpro) at 

the indicated nucleotide positions of SEQ ID NO.:26: Thrombospondin type 1 domain 

(IPR000884) at amino acid positions 550 to 600, 843 to 900, 905 to 962, and 964 to 1015; 

Reprolysin family propeptide domain (IPR002870) at amino acid positions 253 to 454; 

5 Reprolysin (M12B) family zinc metallo domain (IPR001590) at amino acid positions 120 to 

243; and heratin, high sulfur B2 protein domain (IPR002494) at amino acid positions 910 to 

1058, 

PSORT analysis predicts that the NOV 13 protein is localized in the nucleus with a 
certainty of 0.9640. SIGNALP analysis predicts that the NOVO protein has a signal peptide 

10 with the most likely cleavage site between positions 22 and 23 of SEQ ID NO: 26. 

Procollagen I N-proteinase (EC 3.4.24.14), the enzyme that specifically processes type 
I and type II procollagens to collagen, the enzyme is extensively characterized. It has a 
molecular mass of 107 kDa as determined by polyacrylamide gel electrophoresis in presence 
of SDS and of about 130 kDa when estimated by gel filtration on a Sephacryl-S300. Also, in 

15 standard assay (pH 7.5, 0.2 M NaCl, 35 degrees C), the activation energy for reaction with 

amino procollagen type I was 17,000 calories per mole. In the same conditions, Km and Vmax 
values were, respectively, 435 and 39 nM per hour but varied strongly with pH and salt 
concentration. Further, the enzyme cleaved the NH2-terminal propeptide of type I procollagen 
at the specific site, the Pro-Gin bond in the alpha 1 type I procollagen chain. Still further, the 

20 enzyme contained a high proportion of Gly, Asx, and Glx residues but no Hyp or Hyl,. Finally, 
partial amino acid sequences obtained from internal peptides of the enzyme displayed no 
significant homology with known sequences. The association of procollagen I N-proteinase 
with a FACIT (fibril-associated collagens with interrupted triple helices) collagen as found 
here might be of physiological significance. 

25 Procollagen N-proteinase cleaves the amino-propeptides in the processing of type I and 

type II procollagens to collagens. Deficiencies of the enzyme cause dermatosparaxis in cattle 
and sheep, and they cause type VIIC Ehlers-Danlos syndrome in humans, heritable disorders 
characterized by accumulation of pNcollagen and severe skin fragility. Amino acid sequences 
for the N-proteinase were used to obtain cDNAs from bovine skin. Three overlapping cDNAs 

30 had an ORF coding for a protein of 1205 residues. Mammalian cells stably transfected with a 
complete cDNA secreted an active recombinant enzyme that specifically cleaved type I 
procollagen. The protein contained zinc-binding sequences of the clan MB of 
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metallopeptidases that includes procollagen C-proteinase/BMP-1. The protein also contained 

four repeats that are homologous to domains found in thrombospondins and in properdin and 

that can participate in complex intermolecular interactions such as activation of latent forms of 

transforming growth factor beta or the binding to sulfatides. Therefore, the enzyme may play a 

5 role in development that is independent of its role in collagen biosynthesis. In some tissues the 

levels of mRNA for the enzyme are disproportionately high relative to the apparent rate of 

collagen biosynthesis. 

Ehlers-Danlos syndrome (EDS) type VIIC is a recessively inherited connective-tissue 
disorder, characterized by extreme skin fragility, characteristic fades, joint laxity, droopy skin, 

10 umbilical hernia, and blue sclera. Like the animal model dermatosparaxis, EDS type VIIC 
results from the absence of activity of procollagen I N-proteinase (pNPI), the enzyme that 
excises the N-propeptide of type I and type II procollagens. The pNPI enzyme is a 
metalloproteinase containing properdin repeats and a cysteine-rich domain with similarities to 
the disintegrin domain of reprolysins. Mutations that cause EDS type VIIC in the six known 

15 affected human individuals and also in one strain of dermatosparactic calf. Five of the 

individuals with EDS type VIIC were homozygous for a C~>T transition that results in a 
premature termination codon, Q225X. Four of these five patients were homozygous at three 
downstream polymorphic sites. The sixth patient was homozygous for a different transition 
that results in a premature termination codon, W795X. In the dermatosparactic calf, the 

20 mutation is a 1 7-bp deletion that changes the reading frame of the message. This is direct 
evidence that EDS type VIIC and dermatosparaxis result from mutations in the pNPI gene. 

The above defined information for this invention suggests that this procollagen I N- 
proteinase-like protein may function as a member of a "procollagen I N-proteinase family". 
Therefore, the novel nucleic acids and proteins identified here may be useful in potential 

25 therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (procollagen I N-proteinase gene delivery/ procollagen I N-proteinase gene ablation), 

30 research tools, tissue regeneration in vivo and in vitro of all tissues and cell types composing 
(but not limited to) those defined here. 
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The nucleic acids and proteins of the invention are useful in potential therapeutic 

applications implicated in cancer, Cardiomyopathy, Atherosclerosis, Hypertension, 

Congenital heart defects, Aortic stenosis, Atrial septal defect (ASD), Atrioventricular (A-V) 

canal defect, Ductus arteriosus, Pulmonary stenosis, Subaortic stenosis, Ventricular septal 

5 defect (VSD), valve diseases, Tuberous sclerosis, Scleroderma, Obesity, Transplantation 

trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, 

Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, Inflammatory bowel disease, 

Diverticular disease, Von Hippel-Lindau (VHL) syndrome, Stroke, Tuberous sclerosis, 

hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy,Lesch- 

10 Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, tumorgenesis, Alzheimer's disease, 
Ehlers-Danlos syndrome (EDS) type VUC, and dermatosparaxis and/or other pathologies and 
disorders. For example, a cDNA encoding the procollagen I N-proteinase-like protein may be 
useful in gene therapy, and the procollagen I N-proteinase-like protein may be useful when 

15 administered to a subject in need thereof. By way of nonlimiting example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from cancer, 
Cardiomyopathy, Atherosclerosis, Hypertension, Congenital heart defects, Aortic stenosis, 
Atrial septal defect (ASD), Atrioventricular (A-V) canal defect, Ductus arteriosus, Pulmonary 
stenosis, Subaortic stenosis, Ventricular septal defect (VSD), valve diseases, Tuberous 

20 sclerosis, Scleroderma, Obesity, Transplantation trauma, regeneration (in vitro and in vivo), 
viral/bacterial/parasitic infections, Adrenoleukodystrophy , Congenital Adrenal Hyperplasia, 
Inflammatory bowel disease, Diverticular disease, Von Hippel-Lindau (VHL) syndrome, 
Stroke, Tuberous sclerosis, hypercalceimia, Parkinson's disease, Huntington's disease, 
Cerebral palsy, Epilepsy,Lesch-Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, 

25 Leukodystrophies, Behavioral disorders, Addiction, Anxiety, Pain, Neuroprotection, 
tumorgenesis, Alzheimer's disease, Ehlers-Danlos syndrome (EDS) type VIIC, and 
dermatosparaxis. The novel nucleic acid encoding procollagen I N-proteinase -like protein, 
and the procollagen I N-proteinase -like protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 

30 or the protein are to be assessed. These materials are further useful in the generation of 

antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 
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NOV14 

The NOV 14 nucleic acid of 1390 nucleotides (also designatedCuraGen Acc.No. 
GMAC073150 A) encoding a novel 26S protease regulatory subunit-like protein is shown in 
Table 14A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 20-23 and ending with a TAA codon at nucleotides 1376-1379. A putative 
untranslated region upstream from the initiation codon and downstream from the termination 
codon is underlined in Table 14 A, and the start and stop codons are in bold letters. 



Table 14A. Encoded NOV14 nucleic acid sequence (SEQ ID NO:27). 

CTTGAGTGGCCAAGGCAAGA TGGGTCAAAGTCAAAGTGGTGGTCATGGTCTTGGAGCTGGAAAGAAGGA 
AGAAAAAGAAATATGAACCTCCTATACCAGCTAGAGTGAGGAAGAAGAAGAAAACAAAGGGACCAGATGCTGCCAGCAAA 
CTG CCACTGATG ACACCTCACACTCTGTGCCAGTTAAAAT^ 

GG AAG AATT C ATT AG AAAT C AGG AAC AAATG AAACT ATT AG AAGG AAAGC AAG AGG AGG AAAG AT CAAAAG TGG ATG AT C 
TGAGGGGGACCCCCATGTCAGTAGTAACCTTGGAAGAGATTATTGATGACAATCATGCCATCATGTCTACATCTGTGGGC 
TCAGAG C ATCTGTGGG CTCAGAGCATTCTTGTAG ACAAGG ATCTGCTGGAAC CTGGCTGCTCGGTCCTGCTCAAC CACAA 
GGTTCGTGCrTGTGATATGGGTGCTGATGGATGACACGGATACCCTAGTCACAATGATGAAGGTGGAAAAGACCCCCCAGG 
AG AC CTGTGTTG AT ACTGGGGGGTTGG AC AGC C AAATTC AGG AAATTAAGGAATTTGTGGAG CTTC CT CT CAC ACATTCT 
G AAT ATTATGAAGAGATGGGTAT AAAG CC CC CTAAGGGAGT C ATT CACTATGGTCCACCTGGC ACAGGTAAAACCTTGTT 
AG C CAAAGCAGTAGCAAACC ACATCTTAGCCACTTTCTTG CAAGTGATCAGCTCTG AATTT ATTCAGAAATAC CTACATG 
ATGGGCCCAAACTCATATGGGAATTGTTTCTAGTTGCTGAAGAAC^ 
GCTATTAGGACAAAAAGATGTGACTCAAATTCTGATAGTGAGAGAGAAATTCA 

GTTGGATGGATTTGATTC^GGGGAGATGTGAAAGTTATCATATCCACAAGCCGAATAGAAACTTTGGATCTAGCACTTA 

TGAGACCAGGCTACACTGACAGGAAGCTCAAGTTCCCCCTGCCTGATGAAAAGACTAAGAAGCACATCTTTCA 

ACAAG CAGGATTACGCTGGCCAATGATACAATCCTGGACAACTCCATCATGG CTAAAG ATGACCTCTCTTGTAC AGACCT 

CAAGGCAATCTGCACAGAAGCTAGTCTGATGGCCTTAAAAGAACATGGAATGA^ 

CTCAAGAAAATGTTCTTTATAAAGAACAGGAAGACACCCCCAAGGGGCTCTGTCTCGGAAGCAAGAGAAAGAAGGGGA 
GG G C C AG AC T CAT TT T AAC AAC C AG AT ATT 



In a search of sequence databases, it was found, for example, that the NOV14 nucleic 
acid sequence has 1209 of 1342 bases (90 %) identical to a human 26S protease (S4) 
regulatory subunit mRNA (GENBANK-ID: HUM26SPSIV). 

The encoded protein having 452 amino acid residues and a predicted molecular weight 
of 50,985.4 Da is presented using the one-letter code in Table 14B. 



Table 14B. Encoded NOV14 protein sequence (SEQ ID NO:28). 



MGQSQSGGHGLGAGKKDDRDKKKKYEPPI PARVRKKKKTKGPDAASKLPIiMTPHTLCQLKLLKIiE I IKYCLLMKEEFIRN 

QEQMKLLEGKQEEERSKVDDLRGTPMSVVTLEEIIDDNHAI^ 

VLMDDTDTLVTMMKVEKTPQETCWTC^ 

HIIATFLQVISSEFIQKYLHDGPKLIWELFLVAEEHAPSIMFIDEIDAIRTKRCDSNSDSEREIQQIMLEMLNQLDGFDS 

RGDVKVIISTSRIETLDLALIRPGYTDRKLKFPLPDEKTKK 

ASLMAiKEHGMKVTNENFKKSQEN\nLYKEQEDTPKGLCLGSKRKKGKGPDSF 



The full amino acid sequence of the NOV14 protein was found to have 355 of 440 

amino acid residues (80 %) identical to, and 386 of 440 residues (87 %) positive with, the 440 
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amino acid residue human 26S PROTEASE REGULATORY SUBUNIT 4 (P26S4) protein 

(ptnr:SPTREMBL-ACC:P49014). The global sequence homology (as defined by FASTA 

alignment with the full length sequence of the NOV14 protein) is 82.916 % amino acid 

homology and 80.866 % amino acid identity. 

5 Other BLAST results include sequences from the Patp database, which is a proprietary 

database that contains sequences published in patents and patent publications. Patp results 

include those listed in Table 14C. 



Table 14C. Patp alignments of NO VI 4 


Sequences producing High- scoring Segment Pairs: 


Smallest 




Sum 


Reading 


High Prob . 


Frame 


Score P(N) 


>patp:AAR94600 S4 protein - Homo sapiens, 440 aa. +2 


1770 1.4e-181 



10 

The NOV 14 protein contains the following protein domains (as defined by Interpro) at 
the indicated amino acid positions of SEQ ID NO: 28: NB-ARC domain (1PR002182) at 
amino acid positions 224 to 242, AAA domain (IPR001939) at amino acid positions 220 to 
407, RNAJielicase domain (IPR000605) at amino acid positions 1 12 to 434. 
15 PSORT analysis predicts the NOV14 protein to be localized in the nucleus with a 

certainty of 0.9800. 

The 26S proteasome is the major non-lysosomal protease in eukaryotic cells. This 
multimeric enzyme is the integral component of the ubiquitin-mediated substrate degradation 
pathway. It consists of two subcomplexes, the 20S proteasome, which forms the proteolytic 

20 core, and the 19S regulator (or PA700), which confers ATP dependency and ubiquitinated 
substrate specificity on the enzyme. Recent biochemical and genetic studies have revealed 
many of the interactions between the 17 regulatory subunits, yielding an approximation of the 
19S complex topology. Inspection of interactions of regulatory subunits with non-subunit 
proteins reveals patterns that suggest these interactions play a role in 26S proteasome 

25 regulation and localization. 

The ATP/ubiquitin-dependent 26S proteasome is a central regulator of cell cycle 
progression and stress responses. While investigating the application of peptide aldehyde 

63 



WO 02/10216 PCT/US01/24225 
proteasome inhibitors to block signal-induced DcappaBalpha degradation in human LNCaP 

prostate carcinoma cells, it was observed that persistent inhibition of proteasomal activity 

signals a potent cell death program. Biochemically, this program included substantial 

upregulation of PAR-4 (prostate apoptosis response-4), a putative pro-apoptotic effector 

5 protein and stabilization of c-jun protein, a potent pro-death effector in certain cells. Also 

observed was modest downregulation of bcl-XL, a pro-survival effector protein. However, in 

contrast to some recent reports stable, high level, expression of functional bcl-2 protein in 

prostate carcinoma cells failed to signal protection against cell death induction by proteasome 

inhibitors. Also in disagreement to a recent report, no evidence was found for activation of the 

10 JNK stress kinase pathway. A role for p53, a protein regulated by the proteasome pathway, 

was ruled out, since comparable cell death induction by proteasome inhibitors occurred in PC- 

3 cells that do not express functional p53 protein. Thus, the ubiquitin/proteasome pathway 

represents a potential therapeutic target for prostate cancers irrespective of bcl-2 expression or 

p53 mutations. 

15 The above defined information for this invention suggests that this 26S protease 

regulatory subunit-like protein may function as a member of a "26S protease regulatory 
subunit-like family". Therefore, the novel nucleic acids and proteins identified here may be 
useful in potential therapeutic applications implicated in (but not limited to) various 
pathologies and disorders as indicated below. The potential therapeutic applications for this 

20 invention include, but are not limited to: protein therapeutic, small molecule drug target, 

antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or 
prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 
regeneration in vivo and in vitro of all tissues and cell types composing (but not limited to) 
those defined here. 

25 The NOV14 nucleic acids and proteins are useful in potential therapeutic applications 

implicated in eye/lens disorders including but not limited to cataract and Aphakia, Alzheimer's 
disease, neurodegenerative disorders, inflammation and modulation of the immune response, 
viral pathogenesis, aging-related disorders, neurologic disorders, cancer and/or other 
pathologies and disorders. For example, a cDNA encoding the 26S protease regulatory subunit- 

30 like protein may be useful in gene therapy, and the 26S protease regulatory subunit-like 

protein may be useful when administered to a subject in need thereof. By way of nonlimiting 

example, the compositions of the present invention will have efficacy for treatment of patients 
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suffering from eye/lens disorders including but not limited to cataract and Aphakia, 

Alzheimer's disease, neurodegenerative disorders, inflammation and modulation of the 

immune response, viral pathogenesis, aging-related disorders, neurologic disorders, cancer. 

The novel nucleic acid encoding 26S protease regulatory subunit-like protein, and the 26S 

5 protease regulatory subunit-like protein of the invention, or fragments thereof, may further be 

useful in diagnostic applications, wherein the presence or amount of the nucleic acid or the 

protein are to be assessed. These materials are further useful in the generation of antibodies 

lhat bind iirLmunospecifically to the novel substances of the invention for use in therapeutic or 

diagnostic methods. 

10 

NOW Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 

1 5 nucleic acids (e.g., NOVX nxRNAs) and fragments for use as PCR primers for the 

amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the temi 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA) ? RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 

20 molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

25 polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 

30 which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 



65 



WO 02/10216 PCT/US01/24225 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 

sequence. Thus a mature form arising from a precursor polypeptide or protein that has 

residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 

N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 

5 from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 

sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 

residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 

arise from a step of post-translational modification other than a proteolytic cleavage event 

Such additional processes include, by way of non-limiting example, glycosylation, 

10 myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 

1 5 detection of identical, similar, or complementary nucleic acid sequences. Longer length 

probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

20 The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 

from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5- and 3-termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 

25 the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 

30 recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 



66 



WO 02/10216 PCT/USO 1/24225 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 

nucleotide sequence SEQIDNOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19,21, 23, 25, or 27, or a 

complement of this aforementioned nucleotide sequence, can be isolated using standard 

molecular biology techniques and the sequence information provided herein. Using all or a 

5 portion ofthe nucleic acid sequence of SEQIDNOS 1,3,5,7,9, 11, 13, 15, 17, 19,21,23, 

25, or 27 as a hybridization probe, NOVX molecules can be isolated using standard 

hybridization and cloning techniques (e.g., as described in Sambrook, et aL, (eds.), 

Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory 

Press, Cold Spring Harbor, NY, 1989; and Ausubel, et aL, (eds.), Current PROTOCOLS IN 

1 0 Molecular Biology, John Wiley & Sons, New York, NY, 1 993 .) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 

15 oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 

20 genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment ofthe 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 

25 would further comprise at least 6 contiguous nucleotides SEQ ED NOS: 1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, and 27, or a complement thereof. Oligonucleotides may be chemically 
synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement ofthe nucleotide sequence shown in SEQ ID NOS: 

30 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, or aportion of this nucleotide sequence (e.g., 
a fragment that can be used as a probe or primer or a fragment encoding a biologically-active 
portion of an NOVX polypeptide). A nucleic acid molecule that is complementary to the 
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nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 is 

one that is sufficiently complementary to the nucleotide sequence shown SEQ ID NOS:l, 3, 5, 

7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 that it can hydrogen bond with little or no mismatches 

to the nucleotide sequence shown SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 

5 27, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 

pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 

the physical or chemical interaction between two polypeptides or compounds or associated 

polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 

H> dcr W'aaLs, hydrophobic interactions, and the like. A physical interaction can be either direct 

or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 

compound. Direct binding refers to interactions that do not take place through, or due to, the 

c fleet of another polypeptide or compound, but instead are without other substantial chemical 

intermediates. 

1 5 Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 

acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

20 sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 

25 similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 

sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 

30 molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
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identical size or when compared to an aligned sequence in which the alignment is done by a 

computer homology program known in the art, or whose encoding nucleic acid is capable of 

hybridizing to the complement of a sequence encoding the aforementioned proteins under 

stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et aL, CURRENT 

5 Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 

variations thereof, refer to sequences characterized by a homology at the nucleotide level or 

amino acid level as discussed above. Homologous nucleotide sequences encode those 

sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 

10 tissues of the same organism as a result of, for example, alternative splicing of RNA. 

Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 

1 5 sequences also include, but are not limited to, naturally occurring allelic variations and 

mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 

20 19, 21, 23, 25, or 27, as well as a polypeptide possessing NOVX biological activity. Various 
biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 

25 codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 

30 e.g., a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
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NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 

from other vertebrates. The probe/primer typically comprises substantially purified 

oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 

hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 

5 or 400 consecutive sense strand nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 

19 ? 21, 23, 25, or 27; or an anti-sense strand nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 

1 1, 13, 15, 17, 19, 21, 23, 25, or 27; or of a naturally occurring mutant of SEQ ID NOS: 1, 3, 

5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27. 

Probes based on the human NOVX nucleotide sequences can be used to detect 

10 transcripts or genomic sequences encoding the same or homologous proteins. In various 

embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 

15 a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide 55 refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 

20 assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, or 27, that encodes a polypeptide having an NO VX biological 
activity (the biological activities of the NOVX proteins are described below), expressing the 
encoded portion of NOVX protein (e.g., by recombinant expression in vifro) and assessing the 

25 activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27 
due to degeneracy of the genetic code and thus encode the same NOVX proteins as that 
30 encoded by the nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 
21, 23, 25, or 27. ha another embodiment, an isolated nucleic acid molecule of the invention 
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has a nucleotide sequence encoding a protein having an amino acid sequence shown in SEQ 

ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28. 

In addition to the human NO VX nucleotide sequences shown in SEQ ID NOS: 1, 3, 5, 

7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, it will be appreciated by those skilled in the art that 

5 DNA sequence polymorphisms that lead to changes in the amino acid sequences of the NOVX 

polypeptides may exist within a population (e.g., the human population). Such genetic 

polymorphism in the NOVX genes may exist among individuals within a population due to 

natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 

nucleic acid molecules comprising an open reading frame (ORF) encoding an NOVX protein, 

10 preferably a vertebrate NOVX protein. Such natural allelic variations can typically result in 
1-5% variance in the nucleotide sequence of the NOVX genes. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in the NOVX polypeptides, which are the 
result of natural allelic variation and that do not alter the functional activity of the NOVX 
polypeptides, are intended to be within the scope of the invention. 

15 Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human SEQ ID NOS: 1, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, or 27 are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX 
cDNAs of the invention can be isolated based on their homology to the human NOVX nucleic 

20 acids disclosed herein using the human cDNAs, or a portion thereof, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 

25 13, 15, 17, 19, 21, 23, 25, or 27. In another embodiment, the nucleic acid is at least 10, 25, 50, 
100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 
embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
region. As used herein, the term "hybridizes under stringent conditions" is intended to 
describe conditions for hybridization and washing under which nucleotide sequences at least 

30 60% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
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high stringency hybridization with all or a portion of the particular human sequence as a probe 

using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 

under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 

5 other sequences. Stringent conditions are sequence-dependent and will be different in 

different circumstances. Longer sequences hybridize specifically at higher temperatures than 

shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 

thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 

Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 

10 which 50% of the probes complementary to the target sequence hybridize to the target 

sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at 

15 pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 

oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer probes, primers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 

20 et al., (eds.) 3 Current Protocols in Molecular Biology, John Wiley & Sons, N.Y. 

(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 

25 EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ED NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27, corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic 

30 acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 
nature (e.g., encodes a natural protein). 
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In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 

acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 

17, 19, 21, 23, 25, or 27, or fragments, analogs or derivatives thereof, under conditions of 

moderate stringency is provided. A non-limiting example of moderate stringency 

5 hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 

100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more washes in 

IX SSC, 0. 1 % SDS at 37°C. Other conditions of moderate stringency that may be used are 

well-known within the art. See, e.g., Ausubel, et al (eds.), 1993, CURRENT PROTOCOLS IN 

Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene Transfer and 

1 0 Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ED NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
or 27, or fragments, analogs or derivatives thereof, under conditions of low stringency, is 
provided. A non-limiting example of low stringency hybridization conditions are 

15 hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% 
PVP, 0.02% Ficoll, 0.2% BS A, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) 
dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 
7.4), 5 mM EDTA. and 0.1 % SDS at 50°C. Other conditions of low stringency that may be 
used are well known in the art (e.g., as employed for cross-species hybridizations). See, e.g., 

20 Ausubel, et al. (eds.), 1 993, Current Protocols IN MOLECULAR BIOLOGY, John Wiley & 
Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory Manual, 
Stockton Press, NY; Shilo and Weinberg, 1981. Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

25 In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 

the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:.l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, or 27, thereby leading to changes in the amino acid sequences of the encoded NOVX 
proteins, without altering the functional ability of said NOVX proteins. For example, 

30 nucleotide substitutions leading to amino acid substitutions at "non-essential" amino acid 

residues can be made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 
or 28. A "non-essential" amino acid residue is a residue that can be altered from the wild-type 
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sequences of the NOVX proteins without altering their biological activity, whereas an 

"essential" amino acid residue is required for such biological activity. For example, amino 

acid residues that are conserved among the NOVX proteins of the invention are predicted to be 

particularly non-amenable to alteration. Amino acids for which conservative substitutions can 

5 be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

proteins that contain changes in amino acid residues that are not essential for activity. Such 

NOVX proteins differ in amino acid sequence from SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 

19, 21, 23, 25, or 27 yet retain biological activity. In one embodiment, the isolated nucleic 

1 0 acid molecule comprises a nucleotide sequence encoding a protein, wherein the protein 
comprises an amino acid sequence at least about 45% homologous to the amino acid 
sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, IS, 20, 22, 24, 26 and 28. Preferably, the 
protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ ID 
NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28; more preferably at least about 70% 

15 homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28; still more 

preferably at least about 80% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 
22, 24, 26 or 28; even more preferably at least about 90% homologous to SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28; and most preferably at least about 95% homologous 
to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28. 

20 An isolated nucleic acid molecule encoding an NOVX protein homologous to the 

protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28 can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 
sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded protein. 

25 Mutations can be introduced into SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 

25, or 27 by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted, non-essential amino acid residues. A "conservative amino acid substitution" is one 
in which the amino acid residue is replaced with an amino acid residue having a similar side 

30 chain. Families of amino acid residues having similar side chains have been defined within 
the art. These families include amino acids with basic side chains (e.g., lysine, arginine, 
histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged polar side chains 
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( e 'g-> glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), nonpolar side 

chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 

tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 

chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted non-essential 

5 amino acid residue in the NOVX protein is replaced with another amino acid residue from the 

same side chain family. Alternatively, in another embodiment, mutations can be introduced 

randomly along all or part of an NOVX coding sequence, such as by saturation mutagenesis, 

and the resultant mutants can be screened for NOVX biological activity to identify mutants 

that retain activity. Following mutagenesis SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 

10 23, 25, or 27, the encoded protein can be expressed by any recombinant technology known in 
the art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 

15 one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MILF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLIM, HFY, wherein the letters within each group represent the single letter amino acid code. 

20 In one embodiment, a mutant NOVX protein can be assayed for (/) the ability to form 

protein :protein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, (ii) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

25 In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 

regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
30 nucleotide sequence of SEQ ED NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27, or 

fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide 
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sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 

complementary to the coding strand of a double-stranded cDNA molecule or complementary 

to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 

comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 

5 or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 

encoding fragments, homology derivatives and analogs of an NOVX protein of SEQ ID 

NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28, or antisense nucleic acids 

complementary to an NOVX nucleic acid sequence of SEQ ED NOS: 1,3,5, 7, 9, 11, 13, 15, 

17, 19, 21, 23, 25, or 27, are additionally provided. 

10 hi one embodiment, an antisense nucleic acid molecule is antisense to a "coding 

region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 

15 encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5' and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 

20 Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 

25 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 

30 physical stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 
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Examples of modified nucleotides that can be used to generate the antisense nucleic 

acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 

xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 

2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 

5 inosine, N6-isopentenyladenine, 1 -methylguanine, 1-methylinosine, 2,2-dimethylguanine, 

2-niethyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 

7-rnethyl guanine, 5 -methylaminornethyluracil , 5 -methoxyaniinomethyl-2-thiouracil, 

bet a - D - m anno sylqueo sine, 5 -methoxycarboxymethyluracil, 5 -methoxyuracil, 

2- nicth\'lthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
10 queosme, 2-thiocytosine, 5-rnethyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 

uracil- 5 -oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-aminoo-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 

1 5 inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 

20 inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 

25 antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 

30 cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol EI promoter are preferred. 
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In yet another embodiment, the antisense nucleic acid molecule of the invention is an 

a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary to the usual p-units, the 

strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl. Acids Res. 15: 

5 6625-6641. The antisense nucleic acid molecule can also comprise a 

2-o-methylribonucleotide (See, e.g., Inoue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 

chimeric RNA-DNA analogue (See, e.g., Inoue, et al, 1987. FEB S Lett. 215: 327-330. 

Ribozymes and PNA Moieties 

10 Nucleic acid modifications include, byway of non-limiting example, modified bases, 

and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

15 In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 

20 mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 

specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein (i.e., SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, or 27). For example, a derivative of a Tetrahymena L-19 IVS RNA can be 
constructed in which the nucleotide sequence of the active site is complementary to the 

25 nucleotide sequence to be cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 

4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al. NOVX mRNA can also be 
used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 

30 sequences complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
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NOVX gene in target cells. See, e.g., Helene, 199L Anticancer Drug Des. 6: 569-84; Helene, 

et al. 1992. Ann. N.Y. Acad. Set 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 

sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 

5 of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 

be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al., 1996. BioorgMed 

Chem 4; 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 

acid mimics (e.g. , DNA mimics) in which the deoxyribose phosphate backbone is replaced by 

a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

1 0 backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be perfonned using 
standard solid phase peptide synthesis protocols as described in Hyrup, et aL, 1996. supra; 
Perry-O'Keefe, et aL, 1996. Proc. Natl. Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 

1 5 PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 

expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PCR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g., Si nucleases (See } Hyrup, et al., \996. supra); or as probes or primers 

20 for DNA sequence and hybridization (See, Hyrup, et al., 1996, supra; Perry-O f Keefe, et al., 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 

25 delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 

30 number of bonds between the nucleobases, and orientation (see, Hyrup, et al., 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et al, 1996. 
supra and Finn, et al, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
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be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 

modified nucleoside analogs, e.g., 5 , -(4-methoxytrityl)amino-5 ! -deoxy-thyniidine 

phosphoramidite, can be used between the PNA and the 5' end of DNA. See, e.g., Mag, et ah, 

1 989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 

5 to produce a chimeric molecule with a 5' PNA segment and a 3* DNA segment. See, e.g., 

Finn, et al., 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5* DNA 

segment and a 3* PNA segment. See, e.g., Petersen, et al, 1975. Bioorg. Med. Chem. Lett 5: 

1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
1 0 peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et al, 1989. Proc. Natl. Acad. Set U.S.A. 86: 
6553-6556; Lemaitre, et al, 1987. Proc. Natl. Acad. Set 84: 648-652; PCT Publication No. 
WOSS/098 1 0) or the blood-brain barrier (see, e.g. , PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
15 e.g.. Krol, et al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

20 A polypeptide according to the invention includes a polypeptide including the amino 

acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residues shown in SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28 while still encoding a protein that 

25 maintains its NOVX activities and physiological functions, or a functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 

30 from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
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v - by the invention. In favorable circumstances, the substitution is a conservative substitution as 

defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
5 are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 

10 using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 

15 of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 

20 non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, z.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 

25 the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 

30 of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 

non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
5 NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
1 6, 1 8, 20, 22, 24, 26 or 28) that include fewer amino acids than the full-length NOVX 
proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically-active 
portions comprise a domain or motif with at least one activity of the NOVX protein. A 
biologically-active portion of an NOVX protein can be a polypeptide which is, for example, 
10 10, 25, 50, 100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
15 NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28. In other embodiments, the NOVX 
protein is substantially homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26 or 28, and retains the functional activity of the protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26 or 28, yet differs in amino acid sequence due to natural allelic 
variation or mutagenesis, as described in detail, below. Accordingly, in another embodiment, 
20 the NOVX protein is a protein that comprises an amino acid sequence at least about 45% 

homologous to the amino acid sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26 or 28, and retains the functional activity of the NOVX proteins of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26 or 28. 

25 Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
30 corresponding amino acid positions or nucleotide positions are then compared. When a 

position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
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position (z.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 

acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 

between two sequences. The homology may be determined using computer programs known 

5 in the art, such as GAP software provided in the GCG program package. See, Needleman and 

Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with the following settings 

for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 

penalty of 0.3 5 the coding region of the analogous nucleic acid sequences referred to above 

exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 

10 99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS: 1, 3, 5, 7, 9, 
11, 13, 15, 17, 19,21,23, 25, or 27. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 

1 5 optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base {e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison {i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 

20 identity. The term "substantial identity" as used herein denotes a characteristic of a 

polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

25 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
30 an amino acid sequence corresponding to an NOVX protein SEQ ED NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26 or 28), whereas a "non-NOVX polypeptide" refers to a polypeptide 
having an amino acid sequence corresponding to a protein that is not substantially homologous 
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to the NOVX protein, e.g. , a protein that is different from the NOVX protein and that is * - 

derived from the same or a different organism. Within an NOVX fixsion protein the NOVX 

polypeptide can correspond to ail or a portion of an NOVX protein. In one embodiment, an 

NOVX fusion protein comprises at least one biologically-active portion of an NOVX protein. 

5 In another embodiment, an NOVX fusion protein comprises at least two biologically-active 

portions of an NOVX protein. In yet another embodiment, an NOVX fusion protein 

comprises at least three biologically-active portions of an NOVX protein. Within the fusion 

protein, the term "operatively-linked" is intended to indicate that the NOVX polypeptide and 

the non-NOVX polypeptide are fused in-frame with one another. The non-NOVX polypeptide 

1 0 can be fused to the N-terminus or C-terminus of the NOVX polypeptide. 

In one embodiment, the fusion protein is a GST-NO VX fusion protein in which the 

NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 

sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 

polypeptides. 

15 In another embodiment, the fusion protein is an NOVX protein containing a 

heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
20 protein in which the NOVX sequences are fused to sequences derived from a member of the 

immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
25 fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 

Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
30 NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 
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An NOVX chimeric or fusion protein of the invention can be produced by standard 

recombinant DNA techniques. For example, DNA fragments coding for the different 

polypeptide sequences are ligated together in- frame in accordance with conventional 

techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 

5 enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 

alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 

another embodiment, the fusion gene can be synthesized by conventional techniques including 

automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 

carried out using anchor primers that give rise to complementary overhangs between two 

10 consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et aL (eds.) CURRENT PROTOCOLS IN MOLECULAR 
Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 

1 5 in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 

20 be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 

25 member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

30 Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 

or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
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activity. Li one embodiment, a variegated library of NOVX variants is generated by 

combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 

library. A variegated library of NOVX variants can be produced by, for example, 

enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 

5 degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 

alternatively, as a set of larger fusion proteins {e.g., for phage display) containing the set of 

NOVX sequences therein. There are a variety of methods which can be used to produce 

libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 

synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 

1 0 and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, etaL, 1984. AnniL Rev. Biochem. 53: 323; Itakura, etal., 1984. Science 198: 1056; 

15 Ike, et al, 1983. Nucl. Acids Res. 11: 477. 



Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 

20 selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 

25 stranded portions from refomied duplexes by treatment with Si nuclease, and ligating the 

resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
30 libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
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widely used techniques, which are amenable to high throughput analysis, for screening large 

gene libraries typically include cloning the gene library into replicable expression vectors, 

transforming appropriate cells with the resulting library of vectors, and expressing the 

combinatorial genes under conditions in which detection of a desired activity facilitates 

5 isolation of the vector encoding the gene whose product was detected. Recursive ensemble 

mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 

libraries, can be used in combination with the screening assays to identify NOVX variants. 

See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad. Set USA 89: 7811-7815; Delgrave, et 

al, 1993. Protein Engineering 6:327-331. 

10 Anti-NOVX Antibodies 

The invention encompasses antibodies and antibody fragments, such as F a b or (F ab )2, 
. that bind immunospecifically to any of the NOVX polypeptides of said invention. 

An isolated NOVX protein, or a portion or fragment thereof, can be used as an 
immunogen to generate antibodies that bind to NOVX polypeptides using standard techniques 

15 for polyclonal and monoclonal antibody preparation. The full-length NOVX proteins can be 
used or, alternatively, the invention provides antigenic peptide fragments of NOVX proteins 
for use as immunogens. The antigenic NOVX peptides comprises at least 4 amino acid 
residues of the amino acid sequence shown SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26 or 28 and encompasses an epitope of NOVX such that an antibody raised against the 

20 peptide forms a specific immune complex with NOVX. Preferably, the antigenic peptide 

comprises at least 6, 8, 10, 15, 20, or 30 amino acid residues. Longer antigenic peptides are 
sometimes preferable over shorter antigenic peptides, depending on use and according to 
methods well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompassed by the 

25 antigenic peptide is a region of NOVX that is located on the surface of the protein {e.g., a 

hydrophilic region). As a means for targeting antibody production, hydropathy plots showing 
regions of hydrophilicity and hydrophobicity may be generated by any method well known in 
the art, including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or 
without Fourier transformation (see, e.g., Hopp and Woods, 1981. Proc. Nat Acad. Sci. USA 

30 78: 3824-3828; Kyte and Doolittle, 1982. J. Mol Biol 157: 105-142, each incorporated herein 
by reference in their entirety). 
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As disclosed herein, NOVX protein sequences of SEQ ED NOS: 2, 4, 6, 8, 10, 12, 14, 

16, 18, 20, 22, 24, 26 and 28, or derivatives, fragments, analogs or homologs thereof, may be 

utilized as immunogens in the generation of antibodies that immunospecifically-bind these 

protein components. The term "antibody 11 as used herein refers to immunoglobulin molecules 

5 and immunologically-active portions of immunoglobulin molecules, i.e., molecules that 

contain an antigen binding site that specifically-binds (immunoreacts with) an antigen, such as 

NOVX. Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, 

single chain, F a b and F( ab -)2 fragments, and an F ab expression library. In a specific embodiment, 

antibodies to human NOVX proteins are disclosed. Various procedures known within the art 

10 may be used for the production of polyclonal or monoclonal antibodies to an NOVX protein 
sequence of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, or a derivative, 
fragment, analog or homolog thereof Some of these proteins are discussed below. 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by injection with the native protein, or a 

15 synthetic variant thereof, or a derivative of the foregoing. An appropriate immunogenic 
preparation can contain, for example, recombinantly-expressed NOVX protein or a 
chemically-synthesized NOVX polypeptide. The preparation can further include an adjuvant. 
Various adjuvants used to increase the immunological response include, but are not limited to, 
Freund's (complete and incomplete), mineral gels (e.g., aluminum hydroxide), surface active 

20 substances (e.g., lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 

dinitrophenol, etc.), human adjuvants such as Bacille Calmette-Guerin and Coiynebacterium 
parvum, or similar immunostimulatory agents. If desired, the antibody molecules directed 
against NOVX can be isolated from the mammal (e.g., from the blood) and further purified by 
well known techniques, such as protein A chromatography to obtain the IgG fraction. 

25 The term "monoclonal antibody" or "monoclonal antibody composition", as used 

herein, refers to a population of antibody molecules that contain only one species of an antigen 
binding site capable of immunoreacting with a particular epitope of NOVX. A monoclonal 
antibody composition thus typically displays a single binding affinity for a particular NOVX 
protein with which it immunoreacts. For preparation of monoclonal antibodies directed 

30 towards a particular NOVX protein, or derivatives, fragments, analogs or homologs thereof, 
any technique that provides for the production of antibody molecules by continuous cell line 
culture may be utilized. Such techniques include, but are not limited to, the hybridoma 
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technique {see, e.g., Kohler & Milstein, 1975. Nature 256: 495-497); the trioma technique; the 

human B-cell hybridoma technique {see, e.g., Kozbor, et aL, 1983. Immunol Today 4: 72) and 

the EBV hybridoma technique to produce human monoclonal antibodies {see, e.g., Cole, et aL, 

1 985. In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

5 Human monoclonal antibodies may be utilized in the practice of the invention and may be 

produced by using human hybridomas (see, e.g., Cote, et aL, 1983. Proc Natl Acad Sci USA 

Su: 2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see, e.g., 

Cole, ct aL, 1985. In: Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., 

pp. 77-96). Each of the above citations is incorporated herein by reference in their entirety. 

1 0 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an NOVX protein {see, e.g., U.S. Patent No. 4,946,778). In 
addition, methods can be adapted for the construction of F ab expression libraries (see, e.g., 
Muse, ci aL. 1989. Science 246: 1275-1281) to allow rapid and effective identification of 
monoclonal F ab fragments with the desired specificity for an NOVX protein or derivatives, 

1 5 fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 

techniques well known in the art. See, e.g., U.S. Patent No. 5,225,539. Antibody fragments 
that contain the idiotypes to an NOVX protein may be produced by techniques known in the 
ail including, but not limited to: (0 an F( ab ')2 fragment produced by pepsin digestion of an 
antibody molecule; (//) an F ab fragment generated by reducing the disulfide bridges of an F( a b<)2 

20 fragment; (///) an F ab fragment generated by the treatment of the antibody molecule with 
papain and a reducing agent; and (iv) F v fragments. 

Additionally, recombinant anti-NOVX antibodies, such as chimeric and humanized 
monoclonal antibodies, comprising both human and non-human portions, which can be made 
using standard recombinant DNA techniques, are within the scope of the invention. Such 

25 chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 

techniques known in the art, for example using methods described in International Application 
No. PCT/US 86/02269; European Patent Application No. 184,187; European Patent 
Application No. 171,496; European Patent Application No. 173,494; PCT International 
Publication No. WO 86/01533; U.S. Patent No. 4,816,567; U.S. Pat. No. 5,225,539; European 

30 Patent Application No. 125,023; Better, et aL, 1988. Science 240: 1041-1043; Liu, et aL, 1987. 
Proc. Natl. Acad. ScL USA 84: 3439-3443; Liu, et aL, 1987. J. Immunol. 139: 3521-3526; Sun, 
et aL, 1987. Proc. Natl. Acad. ScL USA 84: 214-218; Nishimura, et aL, 1987. Cancer Res. 47: 
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999-1005; Wood, et aL, 1985. Nature 314 :446-449; Shaw, etal, 1988. J. Natl Cancer Inst * x 

80: 1553-1559); Morrison(1985) Science 229:1202-1207; Oi, et aL (1986) BioTechniques 

4:214; Jones, aL, 1986. Atawre 321: 552-525; Verhoeyan, et aL, 1988. Stae/zce 239: 1534; 

and Beidler, et aL, 1988. J. Immunol. 141: 4053-4060. Each of the above citations are 

5 incorporated herein by reference in their entirety. 

In one embodiment, methods for the screening of antibodies thai possess the desired 

specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 

other immunologically-mediated techniques known within the art. In a specific embodiment, 

selection of antibodies that are specific to a particular domain of an NOVX protein is 

1 0 facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 

possessing such a domain. Thus, antibodies that are specific for a desired domain within an 

NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 

herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 

1 5 localization and/or quantitation of an NOVX protein {e.g., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 

20 "Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 

25 an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 

30 antibody to a detectable substance. Examples of detectable substances include various 

enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
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peroxidase, alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of 

suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 

suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 

rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 

5 of a luminescent material includes luminol; examples of bioluminescent materials include 

luciferase, luciferin, and aequorin, and examples of suitable radioactive material include l25 I, 

131 1, 35 S or 3 H. 

NOVX Recombinant Expression Vectors and Host Cells 

1 0 Another aspect of the invention pertains to vectors, preferably expression vectors, 

containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 

15 segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 

20 introduction into the host cell, and thereby are replicated along with the host genome. 

Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 

25 plasmid is the most commonly used form of vector. However, the invention is intended to 

include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

30 the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
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intended to mean that the nucleotide sequence of interest is linked to the regulatory 

sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 

vitro transcription/translation system or in a host cell when the vector is introduced into the 

host cell). 

5 The term "regulatory sequence" is intended to includes promoters, enhancers and other 

expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 

H* and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 

tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 

15 fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 

20 vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 185, Academic Press, San 
Diego, Calif. (1 990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 

25 vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 

30 recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
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subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 

sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 

include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 

(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 

5 glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 

target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 

(Amrann et a/., (1988) Gene 69:301-315) and pET 1 Id (Studier et a/., GENE EXPRESSION 

Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 

10 60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 

15 nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli {see, e.g., 
Wada, et aL, 1992. Nucl Acids Res. 20: 2111-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 

20 Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 

(Baldari, et al, 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 

25 vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al, 1983. Mol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 

30 include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vectors control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
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derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 

expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 

Sambrook, et al, MOLECULAR Cloning: A LABORATORY Manual. 2nd ed., Cold Spring 

Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

5 In another embodiment, the recombinant mammalian expression vector is capable of 

directing expression of the nucleic acid preferentially in a particular cell type (e.g., 

tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 

regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 

promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1: 

10 268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 

235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBOJ. 
8: 729-733) and immunoglobulins (Banerji, et al, 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl. Acad. Set USA 86: 5473-5477), 

15 pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 

gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Grass, 1990. Science 249: 374-379) 
and the cc-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

20 The invention further provides a recombinant expression vector comprising a DNA 

molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX niKNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 

25 antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 

30 control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
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expression using antisense genes see, e.g., Weintraub, et a/., "Antisense RNA as a molecular 

tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 

expression vector of the invention has been introduced. The terms "host cell" and 

5 "recombinant host cell" are used interchangeably herein. It is understood that such terms refer 

not only to the particular subject cell but also to the progeny or potential progeny of such a 

cell. Because certain modifications may occur in succeeding generations due to either 

mutation or environmental influences, such progeny may not, in fact, be identical to the parent 

cell, but are still included within the scope of the term as used herein. 

10 A host cell can be any prokaryotic or eukaryotic cell For example, NOVX protein can 

be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 

15 transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 

20 Sambrook, et al. (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 

Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 

25 the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 

30 NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection (e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 
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A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 

be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 

methods for producing NOVX protein using the host cells of the invention. In one 

embodiment, the method comprises culturing the host cell of invention (into which a 

5 recombinant expression vector encoding NOVX protein has been introduced) in a suitable 

medium such that NOVX protein is produced. In another embodiment, the method further 

comprises isolating NOVX protein from the medium or the host cell. 

Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 

10 animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 

1 5 for studying the function and/or activity of NO VX protein and for identifying and/or 

evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 

20 amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse,, in which an endogenous 

25 NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 

30 infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 
human NOVX cDNA sequences SEQIDNOS: 1,3,5,7, 9, 11, 13, 15, 17, 19,21,23,25, or 
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27 can be introduced as a transgene into the genome of a non-human animal. Alternatively, a 

non-human homologue of the human NOVX gene, such as a mouse NOVX gene, can be 

isolated based on hybridization to the human NOVX cDNA (described further supra) and used 

as a transgene. Intronic sequences and polyadenylation signals can also be included in the 

5 transgene to increase the efficiency of expression of the transgene. A tissue-specific 

regulatory sequence(s) can be operably-linked to the NOVX transgene to direct expression of 

NOVX protein to particular cells. Methods for generating transgenic animals via embryo 

manipulation and microinjection, particularly animals such as mice, have become 

conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 

10 4,870,009; and 4,873,191; andHogan, 1986. In: Manipulating the Mouse Embryo, Cold 
Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals, A transgenic founder animal can be identified based 
upon the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 

1 5 additional animals carrying the transgene. Moreover, transgenic animals carrying a transgene- 
encoding NOVX protein can further be bred to other transgenic animals carrying other 
transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 

20 introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be a human gene {e.g., the cDNA of SEQ ID NOS: 1,3, 5, 7, 9, 11, 13, 15, 17, 19,21,23,25, 
or 27), but more preferably, is a non-human homologue of a human NOVX gene. For 
example, a mouse homologue of human NOVX gene of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, or 27 can be used to construct a homologous recombination vector suitable 

25 for altering an endogenous NOVX gene in the mouse genome. In one embodiment, the vector 
is designed such that, upon homologous recombination, the endogenous NOVX gene is 
functionally disrupted (i.e. 9 no longer encodes a functional protein; also referred to as a "knock 
out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
30 the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
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of the NOVX gene is flanked at its 5*- and 3 -termini by additional nucleic acid of the NOVX 

gene to allow for homologous recombination to occur between the exogenous NOVX gene 

carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 

additional flanking NOVX nucleic acid is of sufficient length for successful homologous 

5 recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 

at the 5'- and 3'-tennini) are included in the vector. See, e.g., Thomas, et al, 1987. Cell 51: 

503 for a description of homologous recombination vectors. The vector is ten introduced into 

an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 

gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 

10 Li, etaL 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
fonn aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas AND 
Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 

15 and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol. 2: 823-829; PCT International 

20 Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al., 1992. Proc. Natl. Acad. ScL USA 89: 

25 6232-6236. Another example of a recombinase system is the FLP recombinase system of 

Saccharomyces cerevisiae. See, O'Gorman, et al, 1991. Science 251:1351-1355. If a cre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 

30 mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 
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Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. hi brief, a 

cell {e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 

growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 

5 electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 

morula or blastocyte and then transferred to pseudopregnant female foster animal. The 

offspring borne of this female foster animal will be a clone of the animal from which the cell 

{e.g., the somatic cell) is isolated. 

10 Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 

15 antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 

20 which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 

25 compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g., intravenous, intradermal, subcutaneous, oral {e.g., inhalation), transdermal {i.e., topical), 

30 transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 

intradermal, or subcutaneous application can include the following components: a sterile 
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diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 

propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 

methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 

as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 

5 and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 

adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 

preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 

glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 

10 solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable earners include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 

15 the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 

20 the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 

25 composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 

30 with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
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those enumerated above. In the case of sterile powders for the preparation of sterile injectable 

solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 

the active ingredient plus any additional desired ingredient from a previously sterile-filtered 

solution thereof. 

5 Oral compositions generally include an inert diluent or an edible carrier. They can be 

enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
ol tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
lor use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
1 * * sw ished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
1 5 lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
20 a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fiisidic acid 
25 derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories {e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
30 for rectal delivery. 

hi one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
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formulation, including implants and microencapsulated delivery systems. Biodegradable, 

biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 

such formulations will be apparent to those skilled in the art. The materials can also be 

5 obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 

antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 

according to methods known to those skilled in the art, for example, as described in U.S. 

Patent No. 4,522,811. 

10 It is especially advantageous to formulate oral or parenteral compositions in dosage 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 

15 specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 

20 gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g., Chen, et al, 1994. Proc. Natl. Acad Set USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 

25 vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The phamiaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 



102 



WO 02/10216 PCT/USO 1/24225 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA {e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
5 and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds 

10 and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 

15 can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

20 Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g.^ peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 

25 The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 

30 methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
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chromatography selection. The biological library approach is limited to peptide libraries, 

while the other four approaches are applicable to peptide, non-peptide oligomer or small 

molecule libraries of compounds. See, e.g., Lam, 1997. Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 

5 molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 

lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 

mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 

with any of the assays of the invention. 

1 0 Examples of methods for the synthesis of molecular libraries can be found in the art, 

for example in: DeWitt, et al, 1993. Proc. Natl. Acad. Sci. U.S.A. 90: 6909; Erb, et ah, 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, etal, 1994. J. Med. Chan. 37: 2678; 
Clio, ct al., 1993. Science 261: 1303; Carrell, etal., 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et al, 1994. /. 

15 Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotcchniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl. Acad. Sci. USA 89: 

20 1 865-1 S69) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al, 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 

25 surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 

30 portion thereof can be determined by detecting the labeled compound in a complex. For 

example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
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Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 

peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product. In one embodiment, the 

assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 

5 or a biologically-active portion thereof, on the cell surface with a known compound which 

binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 

and determining the ability of the test compound to interact with an NOVX protein, wherein 

determining the ability of the test compound to interact with an NOVX protein comprises 

determinmg the ability of the test compound to preferentially bind to NOVX protein or a 

10 biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and detennining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 

15 portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 

20 an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NO VX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 

25 extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 

NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 

30 target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
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target molecule. For example, the activity of the target molecule can be determined by 

detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 

diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 

substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 

5 regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 

luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 

or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 

1 0 determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 

1 5 compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 

20 protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 

25 above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

30 In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 

or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
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the ability of the test compound to interact with an NOVX protein, wherein determining the 

ability of the test compound to interact with an NOVX protein comprises determining the 

ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 

target molecule. 

5 The cell-free assays of the invention are amenable to use of both the soluble form or 

the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 

10 n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-114, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyI-3-ammonio-l-propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylamminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

15 In more than one embodiment of the above assay methods of the invention, it may be 

desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 

20 can be accomplished in any vessel suitable for containing the reactants. Examples of such 

vessels include microtiter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 

25 glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex fomiation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 

30 determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 
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Other techniques for immobilizing proteins on matrices can also be used in the 

screening assays of the invention. For example, either the NOVX protein or its target 

molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 

NOVX protein or target molecules can be prepared from biotin-NHS 

5 (N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit 

Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavi din-coated 96 well 

plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 

molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 

can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 

10 the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 

described above for the GST-immobilized complexes, include immunodetection of complexes 

using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 

assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 

molecule. 

15 In another embodiment, modulators of NOVX protein expression are identified in a 

method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 

20 compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(i.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 

25 significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 

30 proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 

Zervos, et ah, 1993. Cell 72: 223-232; Madura, et al. 9 1993. J. Biol. Chem. 268: 12046-12054; 
Bartel, et al, 1993. Biotechniques 14: 920-924; Iwabuchi, et aL 9 1993. Oncogene 8: 
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1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 

NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 

NOVX-binding proteins are also likely to be involved in the propagation of signals by the 

NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

5 The two-hybrid system is based on the modular nature of most transcription factors, 

which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 

two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 

gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 

other construct, a DNA sequence, from a library of DNA sequences, that encodes an 

10 unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 

1 5 regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

20 Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (z) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
25 identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

30 Once the sequence (or a portion of the sequence) of a gene has been isolated, this 

sequence can be used to map the location of the gene on a chromosome. This process is called 
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chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 

NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27, or fragments or derivatives thereof, can 

be used to map the location of the NOVX genes, respectively, on a chromosome. The 

mapping of the NOVX sequences to chromosomes is an important first step in correlating 

5 these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 

(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 

sequences can be used to rapidly select primers that do not span more than one exon in the 

genomic DNA, thus complicating the amplification process. These primers can then be used 

1 0 for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 

those hybrids containing the human gene corresponding to the NOVX sequences will yield an 

amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 

15 gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 

20 number of human chromosomes, and a full set of mouse chromosomes, allowing easy 

mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

25 PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 

sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 

30 chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
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can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 

bands develops on each chromosome, so that the chromosomes can be identified individually. 

The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 

However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 

5 chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 

bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 

of time. For a review of this technique, see, Verma, et aL, HUMAN CHROMOSOMES: A 

Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 

10 chromosome or a single site on that chromosome, or panels of reagents can be used for 

marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

15 Once a sequence has been mapped to a precise chromosomal location, the physical 

position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 

20 analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al., 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 

25 the mutation is likely to be the causative agent of the particular disease. Comparison of 

affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 

30 mutation and to distinguish mutations from polymorphisms. 
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Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
5 one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 

identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms/ 5 described in U.S. Patent No. 5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
10 individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5 - and 3 ! -termini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
15 DNA sequences due to allelic differences. The sequences of the invention can be used to 

obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
20 frequency of about once per each 500 bases. Much of the allelic variation is due to single 

nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 

25 greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, or 27 are used, a more appropriate 

30 number of primers for positive individual identification would be 500-2,000. 
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Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
5 prognostic (predictive) purposes to thereby treat an individual prophylacticaily. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby detennine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 

10 expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 

15 invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylacticaily treat an individual prior to the onset of a disorder characterized by or 

20 associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 

25 prophylactic treatment of an individual based on the genotype of the individual (e.g., the 

genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) $ 

Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

30 These and other agents are described in further detail in the following sections. 
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Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
5 sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
10 acid of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, or 27, or a portion thereof, 
such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides in length and 
sufficient to specifically hybridize under stringent conditions to NOVX mRNA or genomic 
DNA. Other suitable probes for use in the diagnostic assays of the invention are described 
herein. 

15 An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab f ) 2 ) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (i.e., physically linking) a detectable 

20 substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 

reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample 11 is intended to include tissues, cells and 

25 biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic? DNA in a biological sample in vitro as well as in vivo. For example, in 
viti-o techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 

30 immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 

immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
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include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 

can be labeled with a radioactive marker whose presence and location in a subject can be 

detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 

5 subject. Alternatively, the biological sample can contain mRNA molecules from the test 

subject or genomic DNA molecules from the test subject. A preferred biological sample is a 

peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 

sample from a control subject, contacting the control sample with a compound or agent 

10 capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 

NO VX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 

the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 

presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 

15 biological sample. For example, the kit can comprise: a labeled compound or agent capable of 

detecting NOVX protein or mRNA in a biological sample; means for determining the amount 

of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 

standard. The compound or agent can be packaged in a suitable container. The kit can further 

comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

20 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 

25 diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 

30 sample is obtained from a subject and NOVX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
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expression or activity. As used herein, a "test sample" refers to a biological sample obtained 

from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 

cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 

5 a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 

peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 

associated with aberrant NOVX expression or activity. For example, such methods can be 

used to determine whether a subject can be effectively treated with an agent for a disorder. 

Thus, the invention provides methods for determining whether a subject can be effectively 

1 0 treated with an agent for a disorder associated with aberrant NOVX expression or activity in 

which a lest sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 

the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 

administered the agent to treat a disorder associated with aberrant NOVX expression or 

activity). 

1 5 The methods of the invention can also be used to detect genetic lesions in an NOVX 

gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 

20 encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 

genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; (ii) an addition of one or more nucleotides to an 
NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX gene, (iv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 

25 RNA transcript of an NOVX gene, (vz) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (x) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 

30 techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
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means from a subject. However, any biological sample containing nucleated cells may be 

used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 

polymerase chain reaction (PCR) {see, e.g., U.S. Patent Nos, 4,683,195 and 4,683,202), such 

5 as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) {see, e.g., 

Landegran, et al, 1988. Science 241 : 1077-1080; and Nakazawa, et al, 1994. Proa Natl 

Acad. ScL USA 91 : 360-364), the latter of which can be particularly useful for detecting point 

mutations in the NOVX-gene {see, Abravaya, et ah, 1995. Nucl Acids Res. 23: 675-682). 

This method can include the steps of collecting a sample of cells from a patient, isolating 

10 nucleic acid {e.g., genomic, mRNA or both) from the cells of the sample, contacting the 

nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 

15 that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication {see, 
Guatelli, et ah, 1990. Proc. Natl Acad. ScL USA 87: 1874-1878), transcriptional amplification 
system {see, Kwoh, et al, 1989. Proc. Natl. Acad. Sci. USA 86: 1 173-1177); Qp Replicase 

20 {see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 

method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

hi an alternative embodiment, mutations in an NOVX gene from a sample cell can be 

25 identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes {see, e.g., U.S. Patent 

30 No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 
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In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 

sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 

hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al., 1996. Human 

Mutation 7: 244-255; Kozal, et aL, 1996. Nat Med. 2: 753-759. For example, genetic 

5 mutations in NOVX can be identified in two dimensional arrays containing light-generated 

DNA probes as described in Cronin, et aL 9 supra. Briefly, a first hybridization array of probes 

can be used to scan through long stretches of DNA in a sample and control to identify base 

changes between the sequences by making linear arrays of sequential overlapping probes. 

This step allows the identification of point mutations. This is followed by a second 

1 0 hybridization array that allows the characterization of specific mutations by using smaller, 

specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 

1 5 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proa Natl. Acad. ScL USA 74: 560 or Sanger, 1977. Proc. Natl Acad. Set USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 

20 can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL, 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et aL, 1996. Adv. Chromatography 36: 
127-162; and Griffin, et aL, 1993. AppL Biochem. Biotechnol. 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 

25 protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNA heteroduplexes. See, e.g., Myers, etal., 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 

30 treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
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nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 

DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 

and with piperidine in order to digest mismatched regions. After digestion of the mismatched 

regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 

5 determine the site of mutation. See, e.g., Cotton, etal, 1988. Proc. Natl Acad. Sci. USA 85: 

4397; Saleeba, et al, 1992. Methods Enzymol 217: 286-295. In an embodiment, the control 

DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 

proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 

10 mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 

1 5 sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

hi other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 

20 may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl. Acad. Set USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet Anal Tech. Appl 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 

25 according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 

30 molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. 
Trends Genet. 7: 5. 
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In yet another embodiment, the movement of mutant or wild-type fragments in 

polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 

gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313; 495. When DGGE is 

used as the method of analysis, DNA will be modified to insure that it does not completely 

5 denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 

DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 

denaturing gradient to identify differences in the mobility of control and sample DNA. See, 

e.g, Rosenbaum and Reissner, 1987 Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 

10 to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al., 1986. Nature 324: 163; 
Saiki, et ah, 1989. Proc. Natl. Acad. Set USA 86: 6230. Such allele specific oligonucleotides 

1 5 are hybridized to PCR amplified target DNA or a number of different mutations when the 

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 

20 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g, Gibbs, et ah, 
1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3 '-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension (see, e.g., 
Prossner, 1 993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 

25 restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et al, 1992. Mol. Cell Probes 6: 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl Acad. Sci. USA 88: 189. In such cases, ligation will occur only if there is a 
perfect match at the 3-terminus of the 5' sequence, making it possible to detect the presence of 

30 a known mutation at a specific site by looking for the presence or absence of amplification. 
The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
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described herein, which may be conveniently used, e.g., in clinical settings to diagnose 

patients exhibiting symptoms or family history of a disease or illness involving an NOVX 

gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
5 NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 



Pharmacogenomics 

10 Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 

(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 

15 Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e., the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 

20 be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 

25 determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 

30 response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin, 
Chem. 9 43: 254-266. In general, two types of pharmaco genetic conditions can be 
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differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 

the body (altered drug action) or genetic conditions transmitted as single factors altering the 

way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 

occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

5 dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 

clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 

sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 

determinant of both the intensity and duration of drug action. The discovery of genetic 

10 polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 

cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 

1 5 metabolizer (PM). The prevalence of PM is different among different populations. For 

example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 

20 show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 

25 content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 

30 reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 
activity of NOVX (e.g., the ability to modulate aberrant cell proliferation and/or 
5 differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 

10 determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 

15 out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g., compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 

20 trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

NOVX and other genes implicated in the disorder. The levels of gene expression (i.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 

25 manner, the gene expression pattern can serve as a marker, indicative of the physiological 

response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 

30 peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 

screening assays described herein) comprising the steps of (i) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (ii) detecting the level of expression 
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of an NO VX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining 

one or more post-administration samples from the subject; (zv) detecting the level of 

expression or activity of the NOVX protein, mRNA, or genomic DNA in the 

post-administration samples; (v) comparing the level of expression or activity of the NOVX 

5 protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 

mRNA, or genomic DNA in the post administration sample or samples; and (vz) altering the 

administration of the agent to the subject accordingly. For example, increased administration 

of the agent may be desirable to increase the expression or activity of NOVX to higher levels 

than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 

10 administration of the agent may be desirable to decrease expression or activity of NOVX to 

lower levels than detected, i.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 

15 NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 

20 neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 
These methods of treatment will be discussed more fully, below. 

25 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (z.e., reduce or inhibit) activity. Therapeutics that antagonize 
30 activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (z) an aforementioned peptide, or analogs, 
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derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (iii) 

nucleic acids encoding an aforementioned peptide; (zv) administration of antisense nucleic acid 

and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 

coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

5 "knockout" endogenous function of an aforementioned peptide by homologous recombination 

(see, e.g., Capecchi, 19S9. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 

agonists and antagonists, including additional peptide mimetic of the invention or antibodies 

specific to a peptide of the invention) that alter the interaction between an aforementioned 

peptide and its binding partner. 

10 Diseases and disorders that are characterized by decreased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 

15 fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 

20 limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 

sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

25 Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
30 be identified by, for example, any or a combination of diagnostic or prognostic assays as 

described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
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prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 

aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 

the subject. The appropriate agent can be determined based on screening assays described 

herein. The prophylactic methods of the invention are further discussed in the following 

5 subsections. 



Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 

10 contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell. An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 

15 stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be perfonned in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 

20 the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 

25 or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
30 One example of such a situation is where a subject has a disorder characterized by aberrant 

cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 
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Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (z.e., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
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immunospecifically-bind to the novel substances of the invention for use in therapeutic or 

diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
5 the scope of the invention described in the claims. 

Example 1. Quantitative expression analysis (Tag Man) of clones in various cells and 
tissues 

10 The quantitative expression of various clones was assessed using microtiter plates 

containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on a Perkin- 
Elmer Biosystems ABI PRISM® 7700 Sequence Detection System. Various collections of 
samples are assembled on the plates, and referred to as Panel 1 (containing cells and cell lines 

15 from normal and cancer sources), Panel 2 (containing samples derived from tissues, in 
particular from surgical samples, from normal and cancer sources), Panel 3 (containing 
samples derived from a wide variety of cancer sources), Panel 4 (containing cells and cell lines 
from normal cells and cells related to inflammatory conditions) and Panel CNSD.01 
(containing samples from normal and diseased brains). 

20 First, the RNA samples were normalized to reference nucleic acids such as 

constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (PE Biosystems; Catalog No. 4309169) and gene-specific primers according to the 
manufacturer's instructions. Probes and primers were designed for each assay according to 

25 Perkin Elmer Biosystem's Primer Express Software package (version I for Apple Computer's 
Macintosh Power PC) or a similar algorithm using the target sequence as input. Default 
settings were used for reaction conditions and the following parameters were set before 
selecting primers: primer concentration = 250 nM, primer melting temperature (T m ) range = 
58°-60° C, primer optimal Tm = 59° C, maximum primer difference = 2° C, probe does not 

30 have 5' G, probe T m must be 10° C greater than primer T m , amplicon size 75 bp to 100 bp. 
The probes and primers selected (see below) were synthesized by Synthegen (Houston, TX, 
USA). Probes were double purified by HPLC to remove uncoupled dye and evaluated by 
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mass spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of 

the probe, respectively. Their final concentrations were: forward and reverse primers, 900 nM 

each, and probe, 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 

5 each well of a 96 well PCR plate (Perkin Elmer Biosystems). PCR cocktails including two 

probes (a probe specific for the target clone and another gene-specific probe multiplexed with 

the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosystems 

7700, with 5 niM MgC12, dNTPs (dA, G, C, U at 1:1:1:2 ratios), 0.25 U/ml AmpliTaq Gold™ 

(PE Biosystems), and 0.4 U/|til RNase inhibitor, and 0.25 U/jal reverse transcriptase. Reverse 

10 transcription was performed at 48° C for 30 minutes followed by amplification/PCR cycles as 
follows: 95° C 10 min, then 40 cycles of 95° C for 15 seconds, 60° C for 1 minute. Results 
were recorded as CT values (cycle at which a given sample crosses a threshold level of 
fluorescence) using a log scale, with the difference in RNA concentration between a given 
sample and the sample with the lowest CT value being represented as 2 to the power of delta 

15 CT. The percent relative expression is then obtained by taking the reciprocal of this RNA 
difference and multiplying by 100. 

In the results for Panel 1, the following abbreviations are used: 

ca. = carcinoma, 
20 * = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 

non-s = non-sm = non-small, 

squam = squamous, 
25 pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 

neuro = neuroblastoma. 

30 

Panel 2 
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The plates for Panel 2 generally include 2 control wells and 94 test samples composed 

of RNA or cDNA isolated from human tissue procured by surgeons working in close 

cooperation with the National Cancer Institute's Cooperative Human Tissue Network (CHTN) 

or the National Disease Research Initiative (NDRT). The tissues are derived from human 

5 malignancies and in cases where indicated many malignant tissues have "matched margins" 

obtained from noncancerous tissue just adjacent to the tumor. These are termed normal 

adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 

"matched margins" are evaluated by two independent pathologists (the surgical pathologists 

and again by a pathologists at NDRJ or CHTN). This analysis provides a gross 

U * histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 
proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 

1 5 autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

RNA integrity from all samples is controlled for quality by visual assessment of 
20 agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

25 PANEL 3D 



The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally 
30 obtained from ATCC (American Type Culture Collection), NCI or the German tumor cell 

bank and fall into the following tissue groups: Squamous cell carcinoma of the tongue, breast 
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cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, 

pancreatic cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, 

colon, lung and CNS cancer cell lines. In addition, there are two independent samples of 

cerebellum. These cells are all cultured under standard recommended conditions and RNA 

5 extracted using the standard procedures. The cell lines in panel 3D and 1 .3D are of the most 

common cell lines used in the scientific literature. 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
10 guide (2:1 to 2.5:1 2Ss:18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

15 Panel 4 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4r) or cDNA (Panel 4d) isolated from various human cell lines or 
tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
20 colon and lung (Stratagene ,La Jolla, CA) and thymus and kidney (Clontech) were employed. 
Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients was 
obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for RNA 
preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

25 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
30 grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; EL-1 beta at approximately 1-5 ng/ml, TNF 
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alpha at approximately 5-10 ng/ml, IFN gamma at approximately 20-50 ng/ml, EL-4 at 

approximately 5-10 ng/ml, IL-9 at approximately 5-10 ng/ml, IL-13 at approximately 5-10 

ng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 

media from Clonetics with 0.1% serum. 

5 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100 pM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 1 
mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10 5 M (Gibco), and 10 mM Hepes 

10 (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20 ng/ml 

PMA and 1-2 pg/ml ionomycin, IL-12 at 5-10 ng/ml, IFN gamma at 20-50 ng/ml and IL-18 at 
5-10 ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) with 

15 PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5 pg/ml. Samples 
were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) 
samples were obtained by taking blood from two donors, isolating the mononuclear cells using 
Ficoll and mixing the isolated mononuclear cells 1:1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 

20 mM sodium pyruvate (Gibco), mercaptoethanol (5.5 x 10" 5 M) (Gibco), and 10 mM Hepes 
(Gibco). The MLR was cultured and samples taken at various time points ranging from 1-7 
days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
25 selection columns and a Vario Magnet according to the manufacturer's instructions. 

Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), 100 pM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco), 50 ng/ml 
GMCSF and 5 ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
30 for 5-7 days in DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50 ng/ml. Monocytes, macrophages and 
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dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 100 

ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 

(Pharmingen) at 10 |ag/ml for 6 and 12-14 hours. 



5 CD4 lymphocytes, CDS lymphocytes and NK cells were also isolated from 

mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. Then 

1 0 CD45RO beads were used to isolate the CD45RO CD4 lymphocytes with the remaining cells 
being CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes 
were placed in DMEM 5% FCS (Hyclone), 100 (iM non essential amino acids (Gibco), 1 mM 
sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10* 5 M (Gibco), and 10 mM Hepes (Gibco) 
and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated 

15 overnight with 0.5 jag/ml anti-CD28 (Pharmingen) and 3 ug/ml anti-CD3 (OKT3, ATCC) in 
PBS. After 6 and 24 hours, the cells were harvested for RNA preparation. To prepare 
chronically activated CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days 
on anti-CD28 and anti-CD3 coated plates and then harvested the cells and expanded them in 
DMEM 5% FCS (Hyclone), 100 pM non essential amino acids (Gibco), 1 mM sodium 

20 pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM Hepes (Gibco) and IL-2. 
The expanded CD 8 cells were then activated again with plate bound anti-CD3 and anti-CD28 
for 4 days and expanded as before. RNA was isolated 6 and 24 hours after the second 
activation and after 4 days of the second expansion culture. The isolated NK cells were 
cultured in DMEM 5% FCS (Hyclone), 100 \xM non essential amino acids (Gibco), 1 mM 

25 sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco) 
and IL-2 for 4-6 days before RNA was prepared. 

To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
30 resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), 100 jiM non essential amino acids 
(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10' 5 M (Gibco), and 10 mM 
Hepes (Gibco). To activate the cells, we used PWM at 5 fxg/ml or anti-CD40 (Pharmingen) at 
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approximately 10 |ag/ml and IL-4 at 5-10 ng/ml. Cells were harvested for RNA preparation at 

24,48 and 72 hours. 



To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
5 were coated overnight with 10 ^ig/ml anti-CD28 (Pharmingen) and 2 p-g/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 

5 6 

German Town, MD) were cultured at 10 -10 cells/ml in DMEM 5% FCS (Hyclone), 100 nM 
non essential amino acids (Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 
5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (4 ng/ml). IL-12 (5 ng/ml) and anti-IL4 (1 

10 pg/ml) were used to direct to Thl, while IL-4 (5 ng/ml) and anti-IFN gamma (1 ^g/ml) were 
used to direct to Th2 and IL-10 at 5 ng/ml was used to direct to Trl. After 4-5 days, the 
activated Thl, Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 
days in DMEM 5% FCS (Hyclone), 100 |uM non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10~ 5 M (Gibco), 10 mM Hepes (Gibco) and IL-2 (1 

15 ng/ml). Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 
days with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti- 
CD95L (1 |ig/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes 
were washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 
lymphocytes were maintained in this way for a maximum of three cycles. RNA was prepared 

20 from primary and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and 
third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second 
and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 

25 KU-812. EOL cells were further differentiated by culture in 0.1 mM dbcAMP at 5 xlO 5 

cells/ml for 8 days, changing the media every 3 days and adjusting the cell concentration to 5 

xlO 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 

the ATCC), with the addition of 5% FCS (Hyclone), 100 |xM non essential amino acids 

(Gibco), 1 mM sodium pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), 10 mM 

30 Hepes (Gibco). RNA was either prepared from resting cells or cells activated with PMA at 10 

ng/ml and ionomycin at 1 |-ig/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 

epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
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DMEM 5% FCS (Hyclone), 100 non essential amino acids (Gibco), 1 mM sodium 
pyruvate (Gibco), mercaptoethanol 5.5 x 10" 5 M (Gibco), and 10 mM Hepes (Gibco). 
CCD 1 106 cells were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 
1 ng/ml IL-1 beta, while NCI-H292 cells were activated for 6 and 14 hours with the following 
cytokines: 5 ng/ml IL-4, 5 ng/ml IL-9, 5 ng/ml IL-1 3 and 25 ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15 ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20 degrees C overnight. The precipitated RNA was spun 
down at 9,000 rpm for 1 5 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet 
was redissolved in 300 jal of RNAse-free water and 35 ul buffer (Promega) 5 DTT, 7 jttl 
RNAsin and 8 ^il DNAse were added. The tube was incubated at 37 degrees C for 30 minutes 
to remove contaminating genomic DNA, extracted once with phenol chloroform and re- 
precipitated with 1/10 volume of 3 M sodium acetate and 2 volumes of 100% ethanol. The 
RNA was spun down and placed in RNAse free water. RNA was stored at -80 degrees C. 

Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from cab/aria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
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palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 

cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 

brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 

neurodegeneration in the globus palladus, thus this region is impossible to obtain from 

5 confirmed Huntington's cases. Likewise Parkinson 5 s disease is characterized by degeneration 

of the substantia nigra making this region more difficult to obtain. Normal control brains were 

examined for neuropathology and found to be free of any pathology consistent with 

neurodegeneration. 

10 RNA integrity from all samples is controlled for quality by visual assessment of 

agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 

1 5 and primer sets designed to amplify across the span of a single exon. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 

20 Sub Nigra = Substantia nigra 

Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
B A 4 = Brodman Area 4 



25 



Example 2« Quantitative expression analysis (TaqMan) of NOV1 



Expression of NOV1 (SC_105828681_A) was assessed using the primer-probe 
set Agl395, described in Table AA. Results of the RTQ-PCR runs are shown in Tables AB, 
30 AC, AD, AE, and AF. 



Table AA . Probe Name Ag 1395 
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pr - ! tnorc 




rpvr 






Forward 


5 1 - CTGCACTTCAAGGACAGTTACC - 3 1 ( SEQ 
ID NO. 29) 


58.9 


22 


2184 


Probe 


FAM-5 ' - CTATCCATCCACGATGTGCCCAGCT- 
3 1 -TAMRA (SEQ ID NO. 30) 


71.1 


25 


2217 


Reverse 


5 • - TGACAAGGAGCTTACTCTTCCA- 3 ' (SEQ 
ID NO. 31) 


59.1 


22 


2247 



Table AB . Panel 1.2 



i issue nanic 


Relative Ex 


pression(%) 


1.2tml636f_ 
agl395 


1.2tml675f_ 

agl395* 


Endothelial cells 


A A 
0.0 


A A 

0.0 


rieart (ietal) 


0.2 


0.1 


Pancreas 


0.0 


0.0 


rancreatic ca. UAxAJN z 


A A 

0.4 


0.6 


/vurenai man a (new lot ) 


1.1 


3.6 


Thyroid 


A A 

0.0 


A A 

0.0 


Salavary gland 


A O 

0.2 


0.3 


Pituitary gland 


A A 

0.0 


A A 

0.0 


rsrain (jetai. ) 




1 A 

1.9 


cram (wnoie j 


111 

1 1.3 


3.3 


Brain (amygdala) 


A O 

9.5 


18.2 


Brain (cerebellum) 


1 1 
3.1 


3.6 


Brain (hippocampus) 


3 1.4 


A 1 £1 

42.6 


oram (inaianius ) 


Z.l 


2.9 


v^ereorai cortex 


1UU.U 


100.0 


opinai cora 


A 1 
0.1 


A A 

0.0 


ciNo ca. (gno/astro) uc /-Mu 


A A 
0.0 


A A 

0.0 


^iNo ca. (giio/astroj u-i Io-jyilj 


A A 

0.0 


A A 

0.0 


ljno ca. (astro; owi/oj 


A A 

0.0 


A A 

0.0 


i^iNo ca. jneuro, met ) ojs.-jn-Ao 


A 1 

0. 1 


A "3 

0.3 


CNS ca (astro"* SF-539 


0 0 


0 0 

U.v 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca. (glio) SNB-19 


0.0 


0.0 


CNS ca. (glio) U251 


0.0 


0.0 


CNS ca. (glio) SF-295 


0.1 


0.1 


Heart 


0.0 


0.3 


Skeletal Muscle (new lot*) 


0.0 


0.0 


Bone marrow 


0.9 


0.8 


Thymus 


0.0 


0.0 


Spleen 


0.0 


0.1 


Lymph node 


0.0 


0.0 


Colorectal 


0.0 


0.0 
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Stomach 


0.3 


0.1 


Small intestine 


0.2 


0.2 


^,01011 ca. ^ 


f\ c 


C\ 1 

%J. JL 


Colon ca.* (SW480 met)SW620 


0.2 


0.1 


Colon ca. HT29 


0.0 


0.0 


Colon ca.HCT-1 16 


1.3 


1.8 


Colon ca. CaCo-2 


0.0 


0.0 


83219 CC Well to Mod Diff (OD03866) 


0.0 


0.0 


Colon ca, HCC-299S 


3.2 


3.4 


Gastric ca.* (liver met) NCI-N87 


0.0 


0.0 


Bladder 


0.8 


0.8 


Trachea 


0.0 


0.0 


Kidney 


0.0 


0.0 


Kidney (fetal) 


0.0 


0.0 


Renal ca. 786-0 


0.1 


0.1 


Renal ca. A49S 


6.0 


4.7 


Renal ca. RXF 393 


0.0 


0.0 


Renal ca. ACHN 


0.8 


1.0 


Renal ca. UO-3 1 


0.3 


0.2 


Renal ca.TK-10 


6.0 


3.0 


Liver 


0.3 


0.3 


Liver (fetal) 


0.0 


0.1 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


0.0 


0.0 


Lung (fetal) 


0.0 


0.0 


Lung ca. (small cell) LX-1 


0.0 


0.0 


Lung ca. (small cell) NC1-H69 


16.3 


9.3 


Lung ca. (s.cell var.) SHP-77 


0.4 


0.4 


Lung ca. (large cell)NCI-H460 


0.0 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


0.0 


Lung ca. (non-s.cell) NC1-H23 


0.4 


0.4 


Lung ca (non-s.cell) HOP-62 


0.0 


0.0 


Lung ca. (non-s.cl) NCI-H522 


9.0 


11.5 


Lung ca. (squam.) SW 900 


1.5 


0.9 


Lung ca. (squam.) NCI-H596 


18.8 


16.6 


Mammary gland 


0.1 


0.1 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.2 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


0.0 


Breast ca.* (pi. effusion) T47D 


0.5 


1.3 


Breast ca. BT-549 


0.0 


0.0 


Breast ca. MDA-N 


0.0 


0.0 


Ovary 


0.4 


0.3 
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Ovarian ca. OVCAR-3 


0.0 


0.0 


Ovarian ca. OVCAR-4 


0.2 


0.3 


Ovarian ca. OVCAR-5 


18.4 


11.7 


Ovarian ca. OVCAR-8 


1.0 


1.4 


Ovarian ca. IGROV-1 


20.2 


11.7 


Ovarian ca.* (ascites) SK-OV-3 


0.4 


0.6 


lUterus 


0.0 


0.0 


1 

(Placenta 


0.0 


0.0 


I'rostatc 


0.2 


0.2 


Prostate ca.* (bone met)PC-3 


0.0 


0.0 


1 cstis 


0.2 


0.0 


Melanoma IIs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


Melanoma M14 


0.0 


0.0 


Melanoma LOX DVIVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


Adipose 


6.5 


7.0 



Tabic AC. Panel 2D 



Tissue Name 


Relative Expression(%) 


2dtm2448f 
agl395 


2dx4tm4720f 
agl395 a2 


Normal Colon GENPAK 061003 


4.2 


1.9 


S32J9 CC Well to Mod Diff rOD03866) 


0.7 


1.8 


S3220 CC NAT (OD038661 


0.0 


1.0 


8322 1 CC Gr.2 rectosigmoid fOD03868) 


0.0 


1.1 


83222 CC NAT (OD03868> 


0.0 


0.0 


S3235 CC Mod Diff fODO3920 , > 


0.0 


1.2 


S3236 CC NAT (ODO39201 


0.0 


0.8 


83237 CC Gr.2 ascend colon COD0392n 


0.9 


2.3 


83238 CC NAT (OD0392H 


0.0 


0.4 


83241 CC from Partial HeDatectomv (ODO4309) 


0.7 


0.2 


83242 Liver NAT (ODO4309) 


0.0 


0.9 


87472 Colon mets to lung (OD04451-0n 


0.0 


2.3 


87473 Luna NAT (OD0445 1-021 


0.8 


0.0 


Normal Prostate Clontech A+ 6546-1 


9.0 


8.2 


84140 Prostate Cancer fOD04410) 


0.0 


3.5 


84141 Prostate NAT COD044101 


2.0 


1.7 


87073 Prostate Cancer fOD04720-01) 


0.8 


1.7 


87074 Prostate NAT COD04720-02) 


0.0 


1.5 


Normal Lung GENPAK 061010 


3.1 


10.9 
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83239 Lung Met to Muscle fOD04286) 


4.4 


4.1 


83240 Muscle NAT COD04286) 


0.0 


0.5 


Q A 1 Q/C T A >4" ^ 1 ..* ~ — f CW\f\^l 1 O /T\ 


o **> 




84137 Lune NAT COD03126) 


3.2 


4.6 


84871 Lune Cancer (OD04404) 


2.4 


1.1 


84872 Lune NAT ( OD04404) 


3.3 


4.2 


84875 Lung Cancer COD04565) 


0.0 


1.6 


84876 Lune NAT fOD04565) 


L7 


1.7 


85950 Lune Cancer (DD04237-01) 


0.8 


4.5 


85970 Lune NAT (OD04237-02) 


3.8 


7.1 


83255 Ocular Mel Met to Liver COD043 10) 


0.0 


0.0 


83256 Liver NAT (ODO4310) 


6.2 


2.1 


84139 Melanoma Mets to Lune (OD04321) 


0.8 


0.0 


S4138 Lune NAT COD04321) 


3.8 


5.3 


Normal Kidney GENPAK 061008 


0.8 


1.6 


83786 Kidnev Ca, Nuclear erade 2 (OD04338) 


1.2 


2.8 


83787 Kidnev NAT (OD04338) 


0.0 


1.8 


83788 Kidnev Ca Nuclear erade 1/2 (OD04339) 


5.9 


5.4 


83789 Kidnev NAT COD04339) 


0.0 


0.0 


83790 Kidnev Ca, Clear cell type (OD04340) 


1.3 


7.5 


83791 Kidnev NAT COD04340) 


0.0 


0.3 


83792 Kidnev Ca, Nuclear erade 3 (OD04348) 


0.0 


2.1 


83793 Kidnev NAT COD04348) 


0.8 


0.8 


87474 Kidnev Cancer COD04622-01) 


2.2 


4.1 


87475 Kidnev NAT COD04622-03) 


0.7 


0.4 


85973 Kidnev Cancer COD04450-01) 


0.0 


0.4 


85974 Kidnev NAT ( OD04450-03) 


0.0 


0.0 


Kidney Cancer Clontech 8120607 


27.9 


60.6 


Kidney NAT Clontech 8120608 


0.8 


2.1 


Kidney Cancer Clontech 8120613 


0.8 


1.7 


Kidney NAT Clontech 8120614 


0.7 


0.7 


Kidney Cancer Clontech 9010320 


4.7 


6.4 


Kidney NAT Clontech 9010321 


0.0 


2.7 


Normal Uterus GENPAK 061018 


0.0 


2.2 


Uterus Cancer GENPAK 06401 1 


0.0 


8.9 


Normal Thyroid Clontech A+ 6570-1 


8.7 


1.2 


Thyroid Cancer GENPAK 064010 


0.0 


0.0 


Thyroid Cancer INVTTROGEN A302152 


0.0 


2.5 


Thyroid NAT 1NVITROGEN A302153 


1.1 


0.8 


Normal Breast GENPAK 061019 


2.8 


4.1 


84877 Breast Cancer (OD04566) 


0.0 


1.8 


85975 Breast Cancer fOD04590-0n 


28.3 


27.5 
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85976 Breast Cancer Mets COD04590-(m 


13.3 


14.2 


87070 Breast Cancer Metastasis (OD046S5-05'> 


37.9 


100.0 


GENPAK Breast Cancer 064006 


12.0 


19.3 


Breast Cancer Res. Gen. 1024 


33.9 


25.2 


Breast Cancer Clontech 9100266 


6.7 


7.7 


Breast NAT Clontech 9100265 


0.5 


9.1 


Breast Cancer INVITROGEN A209073 


3.7 


6.9 


Breast NAT INVITROGEN A2090734 


0.7 


0.0 


Normal Liver GENPAK 061009 


0.0 


2.6 


Liver Cancer GENPAK 064003 


0.0 


1.3 


Liver Cancer Research Genetics RNA 1025 


0.4 


2.0 


Liver Cancer Research Genetics RNA 1026 


0.0 


1.6 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


1.6 


3.4 


Paired Liver Tissue Research Genetics RNA 6004-N 


1.4 


0.7 


Paired Liver Cancer Tissue Research Genetics RNA 6005-T 


0.8 


0.8 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


3.5 


3.8 


Bladder Cancer Research Genetics RNA 1023 


0.8 


0.5 


Bladder Cancer INVITROGEN A302173 


3.2 


1.1 


87071 Bladder Cancer fOD04718-0n 


3.8 


2.3 


87072 Bladder Normal Adiacent (0004718-03") 


5.2 


7.4 


Normal Ovary Res. Gen. 


3.0 


2.9 


Ovarian Cancer GENPAK 064008 


3.2 


2.9 


87492 Ovarv Cancer COD04768-07) 


3.5 


4.6 


87493 Ovarv NAT rOD04768-08") 


0.9 


2.2 


Normal Stomach GENPAK 061017 


2.7 


3.7 


Gastric Cancer Clontech 9060358 


0.4 


0.2 


NAT Stomach Clontech 9060359 


4.3 


1.3 


Gastric Cancer Clontech 9060395 


3.0 


1.2 


NAT Stomach Clontech 9060394 


2.5 


1.0 


Gastric Cancer Clontech 9060397 


100.0 


48.0 


NAT Stomach Clontech 9060396 


1.0 


2.2 


Gastric Cancer GENPAK 064005 


4.9 


6.7 



Table AD . Panel 3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


3dtm4781f 
agl395 


3dtm4781f 
agl395 


94905_DaoyJMedulloblastoma/ 
Cerebellum sscDNA 


0.0 


94954_Ca Ski_Cervical 
epidermoid carcinoma 
(metastasis) sscDNA 


0.0 


94906 TE671 Medulloblastom 


0.6 


94955 ES-2 Ovarian clear cell 


0.2 
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/Cerebellum_sscDNA 




carcinoma_sscDNA 




94907 D283 

MedMedulloblastoma/Cerebell 
urn sscDNA 


0.5 


94957_Ramos/6h stim_"; 
Stimulated with 
PMA/ionomycin 6h_sscDNA 


0.0 


94908 PFSK-1 Primitive 

Neuroectodermal/Cerebellum_s 

scDNA 


0.0 


94958_Ramos/14h stim_"; 
Stimulated with 
PMA/ionomycin Hh sscDNA 


0.0 


94909 XF-498 CNS sscDNA 


0.6 


94962_MEG-0 l_Chronic 
myelogenous leukemia 
(megokaryoblast) sscDNA 


0.0 


94910_SNB- 

78 CNS/glioma_sscDNA 


0.0 


94963_Raji_Burkitt , s 
ymphomasscDNA 


0.0 


94911 SF- 

26S_CNS/glioblastoma_sscDN 
A 


0.0 


94964_Daudi_Burkitfs 
lymphoma sscDNA 


0.0 


94912 T9SG Glioblastoma ssc 
DNA 


6.5 


94965_U266_B-cell 
plasmacytoma/myeloma sscDN 
A 


0.0 


96776 SK-N- 

SI ^Neuroblastoma 

\( metastasis) sscDNA 


10.3 


9496S_CA46_Burkitt , s 
lymphomasscDNA 


0.0 


94913_SF- 

295_CNS/glioblastoma sscDN 
A 


0.8 


94970_RL_non-Hodgkin's B- 
cell lymphoma sscDNA 


0.0 


94914 Cerebellum sscDNA 


46.0 


94972_JMl_pre-B-cell 
lymphoma/leukemiasscDNA 


0.0 


96777 Cerebellum sscDNA 


41.5 


94973_Jurkat_T cell 
leukemia sscDNA 


0.0 


94916JMCI- 

H292_Mucoepidermoid lung 
carcinoma sscDNA 


0.4 


94974_TF- 

l_Erythroleukemia_sscDNA 


0.0 


94917_DMS-1 14_Small cell 
lung cancer_sscDNA 


9.0 


94975_HUT 78_T-cell 
lymphomasscDNA 


0.0 


9491SJDMS-79_Small cell 
lung 

cancer/neuroendocrine sscDNA 


100.0 


94977_U937_Histiocytic 
lymphomasscDNA 


5.3 


94919 NCI-H146 Small cell 
lung 

cancer/neuroendocrine sscDNA 


4.2 


94980_KU-8 1 2_Myelogenous 
leukemia sscDNA 


0.0 


94920_NCI-H526_Small cell 
lung 

cancer/neuroendocrine sscDNA 


16.5 


94981_769-P_Clear cell renal 
carcinoma sscDNA 


6.3 


94921_NCI-N417_Small cell 
lung 

cancer/neuroendocrine sscDNA 


22.8 


94983_Caki-2_Clear cell renal 
carcinoma sscDNA 


15.8 


94923 JsfCI-H82_Small cell 
lung 

cancer/neuroendocrine sscDNA 


9.5 


94984_SW 839_Clear cell renal 
carcinoma sscDNA 


5.9 


94924_NCI-H 1 5 7_Squamous 
cell lung cancer 
(metastasis)_sscDNA 


0.0 


94986_G401_Wilms" 
tumor sscDNA 


1.2 
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94925__NCI-H1 155_Large cell 

Juno - 

cancer/neuroendocrine sscDNA 


27.7 


94987_Hs766T_Pancreatic 

carcinoma (LN 
metastasis)_sscDNA 


0.0 


94926_NCI-H1299JLarge cell 
cancer/neuroendocrine sscDNA 


0.0 


949S8_CAPAN-l_Pancreatic 
auenocarcinoma ^nver 
metastasis) sscDNA 


27.7 


94927_NCI-H727_Lung 
carcinoid sscDNA 


14.5 


7 *f y o y__o uoo.o o_Jr ancreati c 
carcinoma (liver 
metflQtaQiQ^ qqpT"YN*A 


1 1 a 
1 1 .u 


94928JNCI-UMC-1 l_Lung 
carcinoid sscDNA 


22.1 


94990 J3xPC-3JPanareatic 

»u^iiv/vttl v/iiiV/Xlia ooUL/lN/\ 


a a 


94929_LX-l_Small cell lung 
cancer sscDNA 


0.2 


9499 l_HPAC_Pancreatic 
adenocarcinoma sscDNA 


0.0 


94930 Colo-205 Colon 
cancer sscDNA 


0.2 


7H^yz_ivix/v r a v^a-z_jr ancreati c 
carcinoma sscDNA 


0.0 


94931 KMl? Colon 
cancer sscDNA 


0.0 


94993_CFPAC-lJPancreatic 
uuccai 

adenocarcinoma sscDNA 


2.8 


94932_KM20L2_Colon 

cancer sscDNA 




y4yy4__r AiNU- i_jr ancreatic 
epithelioid ductal 
caiL-moma sscjlm.n/y 


U.z 


94933_NCI-H716_Colon 
cancer sscDNA 


0 4 


94996_T24_Bladder carcinma 


A A 
U.U 


94935_SW-48_Colon 
adenocarcinoma sscDNA 


0.0 


94997_5637_Bladder 
carcinoma sscDNA 


0.2 


94936 SW1116 Colon 
adenocarcinoma sscDNA 


7.2 


yHyyo_ri i-i iy /_r>iaaaer 
carcinoma sscDNA 


0.0 


94937_LS 174T_Colon 
adenocarcinoma sscDNA 


0 9 


^*v^!7y__uiYi-vj^o rsiaaaer 
carcinma (transitional 


A 1 


94938_SW-948_Colon 
adenocarcinoma sscDNA 


0.0 


95000_A204_Rhabdomyosarco 

ma ccpTYt^J A 

ilia aal/l/nA 


1 A 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


0.0 


9500 1JHT- 

1080 Fibrosarcoma sscDNA 


0.0 


94940 NCI-SNU-5 Gastric 
carcinoma sscDNA 


3.5 


yjuuz_ivio-oj_ijsieosarcoma 
(bone) sscDNA 


0.2 


94941 KATO III Gastric 
carcinoma sscDNA 


0.3 


95003_SK-LMS- 
1 i omy o sarcoma 
(vulva) sscDNA 


0.0 


94943_NCI-SNU- 1 6_Gastric 
carcinoma sscDNA 


2.1 


yDUU4_oJKJbLju_i<jiaDaomyosar 
coma (met to bone 

mftnwixA cqpT^TvT A 


A 1 


94944_NCI-SNU-l_Gastric 
carcinoma sscDNA 


0.0 


95005_A43 ^Epidermoid 
carcinoma sscDNA 


0.0 


94946 RF-1 Gastric 
adenocarcinoma sscDNA 


0.0 


yJ\J\J W1V1ZOO- 

4 Melanoma sscDNA 


0.0 


94947_RF-48_Gastric 
adenocarcinoma sscDNA 


0.0 i 


95010 DU 145 Prostate 
carcinoma (brain 
metastasis) sscDNA 


0.0 


96778_MKN-45_Gastric 
carcinoma sscDNA 


2.9 ! 


95012_MDA-MB-468_Breast 
adenocarcinoma sscDNA 


9.2 
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94949_NCI-N87_Gastric 
i*<xi i/inoma ssclmn /\ 


a n 
U.U 


95013_SCC-4_Squamous cell 
carcinoma of tongue sscDNA 




9495 l_OVCAR-5_Ovarian 

carcinoma sscDNA 


11 2 


95014_SCC-9J3quamous cell 

faTrmntnn r\"F tnnmip ccr»T~^ rvT A 
UcUC/IllUlIlu. Ui MJllgUC a&L/JL/lNx\. 


0 0 


94952JRL95-2_Uterine 
carcinoma sscDNA 


0.0 


95015jSCC-15_Squamous cell 
carcinoma of tongue sscDNA 


0.0 


94953JHelaS3_Cervical 
adenocarcinoma sscDNA 


0.0 


95017_CAL 27_Squamous cell 
carcinoma of tongue_sscDNA 


4.0 



Table AE . Panel 4D 



Tissue Name 


JVC* AltVC XUA 


LJ1 caMUD( /o ) 


4dtm2005f 

• AM Ull mm \J \M Jl 

agl395 ~ 


4dtm2198f 
agl39S ~ 


93768 Secondary Thl anti-CD28/anti-CD3 


0.0 


1.5 


93769 Secondary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93770 Secondary Trl anti-CD28/anti-CD3 


0.0 


0.0 


93573 Secondary Thl resting day 4-6 in IL-2 


0.0 


0.0 


93572 Secondary Th2 resting day 4-6 in IL-2 


0.0 


0.0 


9357 1 Secondary Trl resting day 4-6 in EL-2 


0.0 


0.0 


93568 primary Thl anti-CD28/anti-CD3 


0.0 


0.0 


93569 primary Th2 anti-CD28/anti-CD3 


0.0 


0.0 


93570 primary Trl anti-CD2S/anti-CD3 


1.6 


0.0 


93565 jprimary Thl resting dy 4-6 in IL-2 


1.7 


0.0 


93566 primary Th2 resting dy 4-6 in EL-2 


0.0 


0.0 


93567_primary Trl resting dy 4-6 in EL-2 


1.3 


0.0 


9335 1_CD45RA CD4 lymphocyte anti-CD28/anti-CD3 


0.0 


• 0.7 


93352_CD45RO CD4 lymphocyte anti-CD28/anti-CD3 


1.2 


0.0 


93251_CD8 Lymphocytes anti-CD28/anti-CD3 


0.0 


0.0 


93353_chronic CD8 Lymphocytes 2ry resting dy 4-6 in EL-2 


1.2 


0.0 


93574_chronic CD8 Lymphocytes 2ry activated CD3/CD28 


0.0 


0.0 


93354 CD4 none 


0.0 


0.0 


93252_Secondary Thl/Th2/Trl anti-CD95 CH11 


1.6 


0.0 


93103 LAK cells resting 


41.8 


49.7 


93788 LAK cells IL-2 


0.0 


0.0 


93787 LAK cells IL-2+IL-12 


0.0 


0.0 


93 789_LAK cells EL-2+IFN gamma 


4.2 


2.9 


93790 LAK cells IL-2+IL-18 


2.7 


1.5 


93 104JLAK cells PMA/ionomycin and EL-18 


63.3 


100.0 


93578_NK Cells IL-2 resting 


0.0 


0.0 


93 109_Mixed Lymphocyte Reaction Two Way MLR 


21.8 


16.7 


93 1 10_Mixed Lymphocyte Reaction Two Way MLR 


4.6 


2.2 


93 1 1 l_Mixed Lymphocyte Reaction Two Way MLR 


5.0 


2.5 


93 1 12_Mononuclear Cells (PBMCs) resting 


3.6 


9.5 


93 113_Mononuclear Cells (PBMCs) PWM 


0.0 


97.9 
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93114 Mononuclear Cells (PBMCs) PHA-L 


2.9 


2.7 


93249 Ramos (B cell) none 


0.0 


0.0 


93250 Ramos (B cell) ionomycin 


0.0 


0.0 


93349JB lymphocytes PWM 


13.8 


0.0 


93350 B lymphoytes CD40L and IL-4 


0.0 


0.0 


92665 EOL-1 (Eosinophil) dbcAMP differentiated 


0.0 


4.4 


93248 EOL-1 (Eosinophil) dbcAMP/PMAionomycin 


0.0 


1.3 


93356 Dendritic Cells none 


31.9 


34.4 


93355 Dendritic Cells LPS lOOng/ml 


36.3 


23.3 


93775 Dendritic Cells anti-CD40 


39.8 


40.3 


93774 Monocytes resting 


55.9 


58.6 


93776 Monocytes LPS50ng/ml 


13.3 


11.3 


93581 Macrophages resting 


93.3 


96.6 


93582 Macrophages LPS 100 ng/ml 


38.7 


28.3 


93098 HUVEC (Endothelial) none 


0.0 


4.0 


93099_HUVEC (Endothelial) starved 


2.6 


0.0 


93100 HUVEC (Endothelial) IL-lb 


0.0 


1.4 


93779_HUVEC (Endothelial) IFN gamma 


1.5 


6.3 


93 102 HUVEC (Endothelial) TNF alpha + IFN gamma 


0.0 


0.0 


93 1 0 1 HUVEC (Endothelial) TNF alpha + IL4 


0.0 


0.0 


9378 1_HUVEC (Endothelial) IL-11 


1.4 


0.0 


93583 Lung Microvascular Endothelial Cells none 


0.0 


1.4 


93584_Lung Microvascular Endothelial Cells TNFa (4 ng/ml) 
andILlb(l ng/ml) 


0.0 


0.7 


92662 Microvascular Oermal endothelium nrmp 






92663 Microsvasular Dermal endothelium TNFa (4 ng/ml) and 
ELlb(l ng/ml) 


7.6 


17.4 


93773_Bronchial epitheliumJTNFa (4 ng/ml) and EL lb (1 
ng/ml) ** 


0.0 


0.0 


93347_SmalI Airway Epithelium none 


0.0 


0.0 


93348_Small Airway Epithelium_TNFa (4 ng/ml) and BLlb (1 
ng/ml) 


1.1 


1.9 


92668_Coronery Artery SMC resting 


0.0 


0.0 


92669_Coronery Artery SMC_TNFa (4 ng/ml) and BLlb (1 
ng/ml) 


0.0 


0.0 


93107 astrocytes resting 


1.5 


0.0 


93 108_astrocytes TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0.0 


1.2 


92666 KU-812 (Basophil) resting 


0.0 


0.0 


92667^_KU-8 12 (Basophil) PMA/ionoycin 


0.0 


2.6 


93579_CCD1106(Keratinocytes) none 


0.0 


1.1 


93 Sou CCD1 106 (Keratmocytes) TNFa and IFNg ** 


12.5 


12.3 


93791_Liver Cirrhosis 


23.8 


21.0 


93792_Lupus Kidney 


3.0 


2.0 


93577 NCI-H292 


1.1 


5.8 
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93358 NCI-H292 BL-4 


z.l 




93360 NCI-H292 IL-9 




A A 
U.U 


AO C C\ "VTV^T TT1 TT" 1 O 


n a 


4. 9 


93357 NCI-H292 IFN gamma 


*7 1 
/.l 


7 1 
/.l 


93777 HPAEC - 


10.4 


13.4 


93778 HPAEC BL-1 beta/TNA alpha 


0.0 


0.0 


93254 Normal Human Lung Fibroblast none 


0.0 


0.0 


93253_Normal Human Lung Fibroblast_TNFa (4 ng/ml) and EL- 
lb (1 ng/ml) 


A A 

u.u 


A A 
U.U 


93257 Normal Human Lung Fibroblast IL-4 


u.u 


A A 
U.U 


93256 Normal Human Lung Fibroblast IL-9 


A A 

u.u 


3.3 


93255 Normal Human Lung Fibroblast IL- 1 3 


1.3 


A A 
U.U 


93258 Normal Human Lung Fibroblast ITO gamma 


A A 
U.U 


A A 
U.U 


93 106 Dermal Fibroblasts CCD1070_resting 


A A 

U.U 


A A 
U.U 


9336 1 Dermal Fibroblasts CCD 1 070_TNF alpha 4 ng/ml 


A A 

0.0 


A A 

0.0 


93105 Dermal Fibroblasts CCD 1070 BL-1 beta 1 ng/ml 


A A 

u.o 


3.6 


93772 dermal fibroblast IFN gamma 


A A 
U.U 


A A 
U.U 


93771 dermal fibroblast IL-4 


A A 
U.U 


A A 
U.U 


93259 IBD Colitis 1** 


6.2 


/: o 
o.o 


93260 IBD Colitis 2 


A A 
U.U 


1 c 
1.3 


93261 IBD Crohns 


1.4 


U.U 


735010 Colon normal 


21.3 


1 A 1 

19.2 


735019 Lung none 


100.0 


95.3 


64028-1 Thymus none 


6.9 


1.2 


64030-1 Kidney none 


8.8 


3.8 



Table AF. Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cnslx4tm6178i 
agl395 hi 


cnslx4tm6178f 
agl395 b2 


102633 BA4 Control 


25.8 


102605 BA17PSP 


35.2 


102641 BA4Control2 


42.9 


102612 BA17 PSP2 


19.0 


102625 BA4 Alzheimer's2 


7.9 


102637 Sub Nigra Control 


6.2 


102649 BA4 Parkinson's 


53.0 


102645 Sub Nigra Control2 


8.6 


102656 BA4 Parkmson's2 


100.0 


102629_Sub Nigra 
Alzheimer's2 


1.8 


102664 BA4 Huntington's 


33.6 


102660 Sub Nigra Parkinson^ 


10.6 


1 0267 1 JB A4 Huntington's2 


13.3 


102667_Sub Nigra 
Huntington's 


11.0 


102603 BA4PSP 


20.0 


102674_Sub Nigra 
Huntington's2 


8.1 


102610 BA4PSP2 


57.5 


102614 Sub Nigra PSP2 


1.4 


102588_BA4 Depression 


37.1 


102592 Sub Nigra Depression 


2.1 
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102596 B A4 Depression 


12.6 


102599_Sub Nigra Depression^ 


1.5 


102634 BA7 Control 


63.2 


102636 Glob Palladus Control 


2.1 


102642 BA7Control2 


42.7 


102644 Glob Palladus Control2 


3.7 


102626 BA7 Alzheimer's2 


13.8 


102620_Glob Palladus 
Alzheimer's 


1.8 


102650 BA7 Parkinson's 


31.3 


102628_Glob Palladus 
Alzheimer's2 


1.8 


102657 BA7 Parkinson's2 


60.7 


102652_Glob Palladus 
Parkinson's 


53.7 


102665 BA7 Huntington's 


56.2 


102659_Glob Palladus 
Parkuison's2 


4.8 


102672 BA7 Huntington's2 


69.0 


102606 Glob Palladus PSP 


4.6 


102604 BA7PSP 


73.2 


102613 Glob Palladus PSP2 


2.4 


1 Dr\f I oi Z 


99 A 


102591_Glob Palladus 

Depression 


1.5 


102589_BA7 Depression 


16.6 


102638_Temp Pole Control 


10.3 


102632 BA9 Control 


29.3 


1 02646 JTemp Pole Control2 


38.8 


102640 BA9Control2 


76.7 


102622_Temp Pole Alzheimer's 


5.6 


102617 BA9 Alzheimer's 


9.4 


102630_Temp Pole 
Alzheimer f s2 


8.6 


102624 BA9 Alzheimer's2 


22.7 


102653_Temp Pole Parkinson's 


40.8 


102648 BA9 Parkinson's 


44.1 


1 0266 l_Temp Pole 
Parkinson's2 


42.5 


102655 BA9 Parkinson's2 


67.4 


102668_TempPole 
Huntington's 


35.0 


1 02663 JBA9 Huntington's 


68.8 


102607_TempPole PSP 


5.5 


102670_BA9 Huntington's2 


30.3 


102615_Temp Pole PSP2 


6.9 


1UZOUZ Dl\y ror 


Z / .D 


1 02600 JTemp Pole 
Depression2 


16.6 


10960Q RAQPQP9 


1 1 

1 l.O 


lUzoJy_dng Oyr Control 


67.6 


109S87 RAO npnrpccinn 

ivzjo / Dt\y j_^cprcboiun 


id a 


iuzo4 /_dng vjyr controls 


3:>.5 


1 09 ^ QS RAO npnrf>cciAnO 

1UZJ7 j n>/\y jL>eprcssionz 


zo.z 


lUzoziCing (jryr Alzheimer s 


14.9 


1 026^ S U A 1 7 Pnntrnl 




l uzoj i cing Lryr /Yizneimer sz 


12.3 


102643 BA17Control2 


38.0 


102654_Cing Gyr Parkinson's 


21.1 


102627 BA17 Alzheimer's2 


15.7 


102662 Cing Gyr Parkinson's2 


36.7 


102651 BA 17 Parkinson's 


70.1 


102669_Cing Gyr Huntington's 


52.0 




yo. i 


102676_Cing Gyr 
Huntington's2 


16./ 


102666 BA1 7 Huntington's 


36.0 


1 02608 Cinp Gvr PSP 


1 9 9 

1Z.Z 


102673JBA17 Huntington's2 


37.1 


102616_CingGyrPSP2 


5.4 


102590 BA17 Depression 


17.6 


102594_Cing Gyr Depression 


17.7 


102597 JBA17 Depression 


62.5 


10260 l_Cing Gyr Depression2 


16.6 
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Panel 1.2 Summary: Agl395 Results from two replicate experiments using the same 

probe/primer set are in excellent agreement. The SC_105S28681_A gene is most highly 

expressed in cerebral cortex (CT value = 22-23). Within the central nervous system, high 

expression is also detected in amygdala, cerebellum, thalamus, hippocampus and the spinal 

cord. In contrast, the gene is expressed at much lower levels in CNS cancer cell lines. 

Therefore, this gene may play a role in neurological diseases (see Panel CNSD.01 for potential 

utility). 

Among metabolically relevant tissues, this transmembrane protein has low expression 
in pancreas and thyroid; moderate expression in pituitary and skeletal muscle; and good 
expression in liver (CT value = 31) and adrenal gland (CT value = 28-29). Although the role 
of the SC_105828681_A gene in the physiology of the liver and adrenal gland are unknown, 
this gene product may be useful as an antibody or small molecule target for the treatment of 
diseases of these tissues, including Von Hippel-Lindau (VHL) syndrome, cirrhosis, 
transplantation, adrenoleukodystrophy, and congenital adrenal hyperplasia. 

Significant over-expression of the SC_10582S681_A gene is also seen in a number of 
cancer cell lines compared to the normal controls, including ovarian cancer cell lines, lung 
cancer cell lines, renal cancer cell lines and colon cancer cell lines. Taken together, these data 
suggest that this gene may play a role in the above listed cancer types and thus therapeutic 
inhibition of the SC_1 0582868 1_A gene product, through the use of antibodies or small 
molecule drugs, might be of utility in the treatment of ovarian, lung, renal and colon cancers. 

Panel 2D Summary: Agl395 Results from two replicate experiments using the same 
probe/primer set are in good agreement. Most strikingly, the SC_1058286S1_A gene is over- 
expressed in 6/8 samples derived from breast cancer when compared to their associated 
normal adjacent tissue. In addition, there appears to be a moderate association with over- 
expression in samples derived from gastric and kidney cancer, when compared to their 
associated normal adjacent tissues. These results suggest that the expression of the 
SC_105828681_A gene could be useful as a marker for breast cancer. In addition, therapeutic 

inhibition of the activity of the product of the SC_105828681_A gene, through the use of 
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antibodies or small molecule drugs, may be useful in the treatment of breast, gastric or kidney 

cancer. 



Panel 3D Summary: Agl395 The SC_10582868l_A gene is expressed in a number 
5 of samples in panel 3D. However, it is most highly expressed in a small cell lung cancer 
sample (CT = 28). In addition, this gene shows moderate expression in clusters of cell lines 
derived from pancreatic cancer, kidney cancer, lung cancer, ovarian cancer and gastric cancer. 
Thus, the SC_105S28681_A gene might play a role in malignant cancer development. 
Therefore, inhibition of SC_10582S681_A protein activity, through the use of antibodies or 
10 small molecule drugs, might be of utility in the treatment of multiple forms of cancer. 



Panel 4D Summary: Agl395 The SC_105828681_A transcript is highly expressed in 
normal lung as well as in resting macrophages, monocytes, dendritic cells and LAK cells. This 
transcript encodes a UNC5H1 netrin-like receptor. These types of receptors are involved in 

15 axonal guidance, neuronal migration and apoptosis in brain and may be involved in similar 
processes in the immune system such as allowing cells to respond and migrate in response to 
chemokine gradiants, mature and respond to potentially apoptotic stimuli (see reference 1). 
Therefore, agonistic small molecule therapeutics (ligand-like) for the protein encoded for by 
the SC_105828681_A gene could be used for immunosuppression prior to tissue transplant. 

20 Alternatively, blocking the expression of the transcript through antisense or blocking the 

function of this protein with antibody or small molecule therapeutics could induce immune 
activation by acting like an adjuvant and could greatly enhance vaccination protocols. 



Panel CNSD.01 Summary: Agl395 The UNC5H receptors act both in axon guidance 

25 and neuronal migration during development, as well as inducers of apoptosis (except when 

stimulated by the ligand netrin-1) [see references]. The protein encoded by the 

SC_105S2S681_A gene is similar to the UNCH receptor. Interestingly, the SC_105828681_A 

gene shows an expression profile that is highly brain-preferential, with highest levels detected 

in the cerebral cortex (Panel 1.2). Panel CNSD.01 confirms this finding, with levels in the 

30 cortex approximately 5-fold higher than those found in the substantia nigra and globus 

palladus. Expression does not appear to be reduced in any disease state represented on this 
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panel. Based upon these observations, the modulation and/or selective stimulation/antagonism 

of the putative receptor encoded by the SC_1 05 82868 1__A gene may be of use in enhancing or 

directing compensatory synatogenesis and axon/dendritic outgrowth in response to neuronal 

death (stroke, head trauma) neurodegeneration (Alzheiemr's, Parkinson's, Huntington's, 

5 spinocerebellar ataxia, progressive supranuclear palsy) or spinal cord injury. 

Example 3. Quantitative expression analysis (TaqMan) of NOV2 

Expression of NOV2 (GM_bal 13dl9_A) was assessed using the primer-probe set Agl449, 
described in Table BA. Results of the RTQ-PCR runs are shown in Tables BB and BC 

10 Table BA . Probe Name Agl449 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


S ' -CCGTTCACTCTTGCAAAGG-3 1 (SEQ ID NO. 
32) 


59.4 


19 


395 


Probe 


TET-5 * -TCCAAGGGATTCACAACTACTTACACCA- 
3 1 - TAMRA (SEQ ID NO. 33) 


66.6 


28 


445 


Reverse 


5 1 - GGCACAGTTGCTATAATTTTGG- 3 1 (SEQ ID 
NO . 3 4) 


58 .7 


22 


473 



Table BB. Panel 1.3D 



Tissue Name 


Relative Ex 


jression(%) 


13dtm2677t_ 
agl449 


1.3dtm4405t 
agl449 


Liver adenocarcinoma 


8.6 


0.0 


Pancreas 


11.0 


2.8 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Adrenal gland 


0.0 


23.0 


Thyroid 


0.0 


0.0 


Salivary gland 


0.0 


0.0 


Pituitary gland 


22.5 


0.0 


Brain (fetal) 


11.4 


0.0 


Brain (whole) 


29.9 


8.5 


Brain (amygdala) 


10.9 


12.7 


Brain (cerebellum) 


9.5 


15.3 


Brain (hippocampus) 


10.3 


23.7 


Brain (substantia nigra) 


0.0 


8.6 


Brain (thalamus) 


15.2 


18.3 


Cerebral Cortex 


100.0 


100.0 


Spinal cord 


0.0 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0.0 


CNS ca. (astro) SW1783 


8.1 


9.3 
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CNS ca * (neuro; met ) SK-N-AS 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


13.5 


CNS ca. (astro) SNB-75 


0.0 


0.0 


CNS ca. (gho) SNB-19 


0.0 


8.4 


CNS ca. (gho) U251 


30.1 


15.2 


CNS ca. (gho) SF-295 


9.9 


0.0 


Heart (ietal) 


0.0 


0.0 


1 leart 


0.0 


0.0 


:retal Skeletal 


0.0 


16.5 


Skeletal muscle 


0.0 


0.0 


Bone marrow 


0.0 


10.7 


' I nvnius 


12.4 


0.0 


V _ 1 

Spleen 


0.0 


0.0 


Lvmph node 


0.0 


10.8 


( oiorectal 


21.9 


13.9 


Stomach 


0.0 


4.7 


Small intestine 


0.0 


0.0 


( olon ca. SW480 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


17.7 


0.0 


Colon ca. IIT29 


11.4 


0.0 


Colon ca. I1CT-116 


9.2 


0.0 


Colon ca. CaCo-2 


0.0 


0.0 


83219 CC Well to Mod Diff (OD03S66) 


0.0 


0.0 


Colon ca. HCC-2998 


28.9 


85.3 


Gastric ca.* (liver met) NCI-N87 


22.7 


24.7 


Bladder 


0.0 


0.0 


Trachea 


0.0 


12.1 


Kidney 


0.0 


0.0 


Kidney (fetal) 


0.0 


7.9 


Renal ca. 786-0 


15.5 


0.0 


Renal ca. A498 


10.4 


17.4 


Renal ca. RXF 393 


0.0 


0.0 


Renal ca. ACHN 


0.0 


0.0 


Renal ca. UO-31 


0.0 


0.0 


Renal ca. TK-IO 


0.0 


8.8 


Liver 


0.0 


0.0 


T ■ / £*_ j t \ 

Liver (ietal) 


0.0 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


6.7 


Lung 


0.0 


0.0 




0.0 


0.0 


Lung ca. (small cell) LX-1 


0.0 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


6.3 
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Lung ca. (s.cell var.) SHP-77 


18.6 


0.0 


Lung ca. (large celI)NCI-H460 


9.7 


0.0 


Lune ca. <non-sm. celFl A549 

■ SaC i c , 


26.2 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


0.0 


Lung ca (non-s.cell) HOP-62 


22.4 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


0.0 


Lung ca. (squam.) SW 900 


0.0 


8.5 


Lung ca. (squam.) NCI-H596 


0.0 


0.0 


Mammary gland 


0.0 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


15.8 


Breast ca.* (pl.ef) MDA-MB-23 1 


0.0 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


0.0 


Breast ca. BT-549 


31.2 


50.0 


Breast ca. MDA-N 


19.2 


0.0 


Ovary 


0.0 


0.0 


Ovarian ca. OVCAR-3 


17.3 


5.8 


Ovarian ca. OVCAR-4 


0.0 


0.0 


Ovarian ca. OVCAR-5 


23.5 


7.8 


Ovarian ca. OVCAR-8 


0.0 


0.0 


Ovarian ca. IGROV-1 


0.0 


6.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


15.3 


Uterus 


0.0 


0.0 


Placenta 


0.0 


0.0 


Prostate 


0.0 


0.0 


Prostate ca.* (bone niet)PC-3 


0.0 


24.1 


Testis 


0.0 


0.0 


Melanoma Hs688(A).T 


11.0 


0.0 


Melanoma* (met) Hs6S8(B).T 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


Melanoma Ml 4 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


Adipose 


11.7 


8.8 



Table BC. Panel 4D Summary 



Tissue Name 


Relative 
Expression 
(%) 


Tissue Name 


Relative 
Expression 

(%) 


4dtm2679t_ 
agl449 


4dtm2679t_ 
agl449 


9376S_SecondaryThl anti- 
CD28/anti-CD3 


14.7 


93100_HUVEC 
(Endothelial) DL-lb 


6.7 


93769jSecondaryTh2 anti- 


11.4 


93779 HUVEC 


24.1 
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CD28/anti-CD3 




(Endothelial)_IFN gamma 




93770_Secondary Trl_anti- 
CD2S/anti-CD3 


6 0 


(Endothelial)_TNF alpha + IFN 

rramtna 

^u. 1. 1 LI 1 Id 


6.5 


93573_Secondary Thl_resting 
dav 4-6 in TT -? 


22 1 


93101JHUVEC 

fpndnfheliflft TMF alnha + IT 4 


5 3 


93572_Secondary Th2_resting 
day 4-6 in EL-2 


8.6 


93781_HUVEC 
(Endothelial)_IL-ll 


18.7 


yj~> / i_oeconaary iri__resting 
day 4-6 in IL-2 


22.1 


yjD5J_Lung iviicro vascular 
Endothelial Cells none 


6.5 


93568_primary Thl anti- 
CD2S/anti-CD3 


5.4 


93584_Lung Microvascular 
Endothelial Cells JTNFa (4 
ng/ml) and DLlb (1 ng/ml) 


7.1 


^-jjoy primary lnz ann- 

CD2S/anti-CD3 


37.6 


yzooz_iviicro vascuiar uermai 
endothelium none 


5.4 


yjj.) /u primary in anu- 

CD2S/anti-CD3 


58.6 


92663_Microsvasular Dermal 
enuotneiium i rsra ng/rru j 
and DLlb (1 ng/ml) 


6.3 


93565 ^primary Thl_resting dy 
4-6 in EL-2 


35.6 


yj/fj rsroncruai 

epithelium TNFa (4 ng/ml) and 

ELlb (1 ng/ml) ** 


0.0 


/jjoo priiTMry inz resting uy 

4-6 in IL-2 


51.0 


0'5'^ J 4'7 QtYioll A-i^-iTro^/ 

y^j'f/ omaii Airway 

Epitheliumnone 


6.5 


yjju/ primary in resting ay 

4-6 in IL-2 


23.3 


93348_Small Airway 
Epithelium TNFa (4 ng/ml) 
andILlb(l ng/ml) 


39.5 


93351_CD45RACD4 

lympnocyre anti-^uzo/ann- 
CD3 


4.8 


92668_Coronery Artery 
SMC_resting 


6.1 


lymphocyte anti-CD28/anti- 
CD3 


24.5 


yzooy coronery Artery 

SMC TNFa (4 ng/ml) and ILlb 

(1 ng/ml) 


0.0 


vj^j i ^jjo i_,ympnocytes ami- 

CD28/anti-CD3 


10.6 


93 107 astrocytes resting 


5.8 


93353_chronic CD8 

inpinjuy tea zry rebimg uy *t- 
6 in EL-2 


100.0 


yj i uo_as trocyres_ l in r a \h 
ng/ml) and ILlb (1 ng/ml) 


13.9 


Lymphocytes 2ry_activated 
CD3/CD28 


0.0 


92666 JCU-S 12 

^Jjo-oUpilli^ ICoLlllg 




93354 CD4 none 


25.0 


92667_KU-812 
(Basophil) PMA/ionoycin 


18.8 


y z. ocuonaary 

Thl/Th2/Trl anti-CD95 CH11 


28.5 


yjj /y_v_,^j_/l 1UO 
(Keratinocytes) none 


25.3 


93103_LAK cells_resting 


6.1 


93580_CCD1106 
(Keratinocytes)_TNFa and 
IFNg ** 


6.5 


93788 LAK cells IL-2 


68.8 


93791 Liver Cirrhosis 


80.7 


93787 LAK cells LL-2+EL-12 


14.1 


93792 Lupus Kidney 


0.0 


93789 LAK cells DL-2+IFN 


12.3 


93577 NCI-H292 


19.8 
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gamma 








93790 LAK cells IL-2+IL-18 


O 1 .o 


yj JJO IN V^l LIZ. "Z. lb-*t 


1 S? 7 
lo, / 


93104 LAK 

cells PM"A/ionoTTivcin and TT - 
IS 


12.6 


93360 NCI-H292 JJL-9 


19.6 


jjjio iNJv i^ens ll-z resting 


D I A 


93359 NCI-H292 IL-13 


9.8 


93 109JVTixed Lymphocyte 

I\UUL-11UI1 I WO W dy IVI 1 >K 




yi35/ JNC1-H29z lrJN gamma 


0.0 


93 1 1 0_Mixed Lymphocyte 

,i\.CdLlHJn 1 WO W ay IVIIjIv 


U-U 


y3 / / / HPAbC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


88.9 


9377S_HPAEC_IL-1 beta/INA 
alpha 


10.0 


1 1 ^Mononuclear Cells 
<PBMCs) resting 


5.8 


93254_Normal Human Lung 
Fibroblast none 


6.1 


11 .^Mononuclear Cells 
(PBMCs) PWM 


40.6 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
IL-lb(l ng/ml) 


18.2 


^3 1 14_Mononuclear Cells 
(PBMCs) PHA-L 


32.5 


93257_Normal Human Lung 
Fibroblast JL-4 


4.7 


93249_Ramos (B cell)_none 


0.0 


93256_Normal Human Lung 
FibroblastJQL-9 


0.0 


93250J<amos (B 
cell)_ionomycin 


0.0 


93255_Normal Human Lung 
Fibroblast_IL-13 


5.6 


93349J3 1ymphocytes_PWM 


67.4 


93258_Normal Human Lung 
FibroblastJQFN gamma 


10.4 


93350J3 Iymphoytes_CD40L 
and IL-4 


23.3 


93106JDermal Fibroblasts 
CCD1070_resting 


10.7 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


11.5 


93361_Dermal Fibroblasts 
CCD1070JTNF alpha 4 ng/ml 


81.2 


93248JEOL-1 

(Eosinophil)_dbcAMP/PMAion 
omycin 


6.5 


93105_Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


0.0 


93356_Dendritic Cells_none 


0.0 


93772_dermal fibroblast_IFN 
gamma 


6.5 


93355_Dendritic CellsJLPS 
100 ng/ml 


0.0 


93771_dermal fibroblast_IL-4 


33.7 


93775_Dendritic Cells_anti- 
CD40 


12.5 


93259 JBD Colitis 1** 


8.2 
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93 774_Monocytes_resting 


0.0 


93260JBD Colitis 2 


17.1 


93776_Monocytes_LPS 50 
ng/ml 


0.0 


93261JBD Crohns 


10.4 


93581 _Macrophages_resting 


21.9 


73 50 1 0_Colon_normal 


11.7 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


735019_Lung_none 


19.3 


93098_HUVEC 
(Endothelial)_none 


23.2 


64028-l_Thymus_none 


22.4 


93099_HUVEC 
(Endothelial)_starved 


12.2 


64030-l_ICidney_none 


34.6 



Panel 1.3D Summary: Agl449 Results from replicate experiments using the same 
probe/primer set are in good agreement. Significant expression of the GM_bal 13dl9_A gene 
5 is restricted to cerebral cortex (CT = 34.0). The GM_bal 13dl9_A gene encodes a putative 
secreted inteferon beta like molecule. Interferon alpha and beta are used as anti-inflammatory 
agents in the treatment of multiple sclerosis (MS), and these proteins have been shown to 
decreases relapse rate, numbers of new lesions, and accumulation of disability (Ref. 1). In 
addition to potential utility in the treatment of MS, the preferential expression of the 
10 GM_bal 13dl9_A gene in the cerebral cortex suggests that this protein may be useful in the 
reduction of generalized neuroinflammation in this region and thus reduce inflammation- 
associated neuronal death in response to stroke, head trauma, or Alzheimer's. 

Panel 2D Summary: Agl449 Expression of the GM_bal 13dl9_A gene was 
15 low/undetectable (CT values >35) in all samples on this panel. 

Panel 4D Summary: Agl449 The GM_bal 13dl9_A transcript is expressed at 
significant levels only in resting secondary CD8 T cells (CT value = 34.0) and TNF alpha 
treated dermal fibroblasts (CT value = 34.4). The GM_bal 13dl9_A gene encodes a putative 
20 secreted inteferon beta like molecule. Interferons are stimulated during inflammation 

particularly during viral infections (Ref. 2) and may be important in immune defense against 
these organisms. Beta interferons are important in the expansion of T cells. Designing protein 
therapeutics with the protein encoded for by the GM_bal 13dl9_A transcript could therefore 
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induce T cell expansion as well as inhibit or block viral infections. Alternatively, antibody 
therapeutics that block the function of the encoded protein may inhibit inflammation in during 
psoriasis as well as block tissue damage mediated by CDS cells during arthritis, delayed 
hypersensitivity reactions, thyroiditis, diabetes and IBD. 

Panel CNSD.01 Summary: Agl449 The GM_bal 13dl9_A gene is expressed at 
low/undetectable levels (CT values > 35) in all of the samples on this panel. 

Example 4. Quantitative expression analysis (TaqMan) of NOV3 

Expression of NOV3 (ac009238 _gene_5_EXT) was assessed using the primer-probe 
sets Agl317 and Agl317b, described in Tables CA and CB. Results of the RTQ-PCR runs are 
shown in Tables CC, CD, and CE. 

Table CA . Probe Name Agl 3 1 7 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 » - CTCCTGGACTCCCTCTATGG- 3 ' (SEQ ID 
NO . 3 5) 


58.7 


20 


241 


Probe 


FAM-5 1 -CTCTCGGTGGTGCAGCTCAATCCTTT- 
3 1 -TAMRA (SEQ ID NO. 36) 


71.3 


26 


277 


Reverse 


5 1 -GGGCCTTTACCAACTCTGAA-3 1 (SEQ ID 
NO. 37) 


59.2 


20 


306 



Table CB . Probe Name Agl 3 17b 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 ' -GACCTCAGATGTCCTAGCCAAT-3 ' (SEQ ID 
NO. 38) 


59.6 


22 


2187 


Probe 


FAM-5 1 - CACCTACCTGAAAGGAGAGCTGCCTG- 
3 * -TAMRA (SEQ ID NO. 39) 


69.3 


26 


2211 


Reverse 


5 ' -CCAGGAAACACTCACTCACATT-3 1 (SEQ ID 
NO. 40) 


59.1 


22 


2260 



Table CC . Panel 1.2 



Tissue Name 


Relative Expression(%) 


1.2tml446f 
agl317 


1.2tml459f 
agl317 


1.2tml815f 
agl317b 


Endothelial cells 


0.0 


0.1 


0.0 


Heart (fetal) 


0.6 


0.5 


0.6 


Pancreas 


5.7 


17.9 


1.1 


Pancreatic ca. CAP AN 2 


9.7 


27.2 


16.6 
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Adrenal Gland (new lot*) 


0.6 


0.9 


0.8 


Thyroid 


6.3 


15.5 


1.0 


Salavary gland 


32.5 


91.4 


22.8 


Pituitary gland 


1.9 


2.0 


0.0 


Brain (fetal) 


1.3 


2.2 


0.2 


Brain (whole) 


1.2 


3.1 


0.2 


Brain (amygdala) 


1.8 


1.2 


0.7 


Brain (cerebellum) 


0.5 


1.4 


0.4 


Brain (hippocampus) 


3.3 


3.4 


1.6 


Brain (thalamus) 


0.6 


1.1 


0.9 


Cerebral Cortex 


3.3 


3.6 


2.1 


Spinal cord 


1.4 


2.1 


0.2 


CNS ca. (glio/astro) U87-MG 


0.0 


0.0 


0.0 


CNS ca. (glio/astro) U-l 18-MG 


0.0 


0.0 


0.0 


CNS ca. (astro) SW1 783 


0.0 


0.0 


0.2 


CNS ca.* (neuro; met ) SK-N-AS 


0.4 


0.4 


0.3 


CNS ca. (astro) SF-539 


0.0 


0.0 


0.0 


CNS ca. (astro) SNB-75 


0.1 


0.2 


0.2 


CNSca. (glio) SNB-19 


0.3 


0.3 


0.4 


CNSca. (glio)U251 


0.0 


0.0 


0.0 


CNS ca. (glio) SF-295 


0.0 


0.0 


0.3 


Heart 


1.3 


3.5 


2.5 


Skeletal Muscle (new lot*) 


0.8 


1.0 


0.6 


Bone marrow 


0.0 


0.0 


0.0 


Thymus 


0.9 


1.2 


0.2 


Spleen 


0.4 


0.2 


0.1 


Lymph node 


0.2 


0.4 


0.0 


Colorectal 


13.5 


4.3 


1.4 


Stomach 


41.2 


54.0 


3.2 


Small intestine 


5.0 


8.2 


5.3 


Colon ca. SW480 


0.0 


0.0 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


0.0 


0.0 


Colon ca. HT29 


5.9 


10.7 


11.6 


Colon ca. HCT-116 


1.2 


1.1 


0.5 


Colon ca. CaCo-2 


0.6 


0.9 


0.5 


83219 CC Well to Mod Diff COD03 866} 


13.0 


13.2 


2.0 


Colon ca. HCC-2998 


2.3 


4.3 


3.8 


Gastric ca.* (liver met) NCI-N87 


100.0 


90.8 


43.8 


Bladder 


13.9 


19.6 


8.8 


Trachea 


15.8 


19.5 


0.9 


Kidney 


20.9 


100.0 


100.0 


Kidney (fetal) 


29.5 


45.1 


5.7 
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Renal ca. 786-0 


0.0 


0.0 


0.0 


Renal ca. A498 


0.0 


0.1 


0.2 


rvcuai ca. jk-AJ* 


0.3 


0.5 


0.9 


Renal ca. ACHN 


0.0 


0.0 


0.2 


Renal ca.UO-31 


0.2 


0.0 


1.2 


Renal ca. TK-10 


0.0 


0.0 


0.3 


Liver 


1.4 


2.1 


0.6 


Liver (fetal) 


0.3 


0.4 


0.2 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


0.0 


Lung 


1.2 


1.7 


0.0 


Lung (fetal) 


1.6 


1.6 


0.2 


Lung ca. (small cell) LX-1 


0.3 


1.3 


3.0 


Lung ca. (small cell) NCI-H69 


0.2 


0.5 


0.5 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.0 


0.0 


Lung ca. (large cell)NCI-H460 


0.9 


0.9 


0.4 


Lung ca. (non-sm. cell) A549 


0.4 


0.3 


0.4 


Lung ca. (non-s.cell) NCI-H23 


0.7 


0.5 


0.8 


Lung ca (non-s.cell) HOP-62 


0.0 


0.0 


0.4 


Lung ca. (non-s.cl) NCI-H522 


0.7 


1.1 


2.2 


Lung ca. (squam.) SW 900 


16.2 


27.9 


20.6 


Lung ca. (squam.) NCI-H596 


0.0 


0.2 


0.2 


Mammary gland 


7.6 


17.4 


5.3 


Breast ca * (pi. effusion) MCF-7 


43.8 


19.3 


12.6 


Breast ca * (pl.ef) MDA-MB-231 


0.1 


0.0 


0.5 


Breast ca * (pi. effusion) T47D 


12.9 


25.3 


30.6 


Breast ca. BT-549 


0.1 


0.0 


0.0 


Breast ca. MDA-N 


0.0 


0.0 


0.0 


Ovary 


1.2 


1.0 


0.5 


Ovarian ca. OVCAR-3 


4.0 


6.9 


3.0 


Ovarian ca. OVCAR-4 


6.2 


9.9 


13.5 


Ovarian ca. OVCAR-5 


27.9 


20.6 


33.7 


Ovarian ca. OVCAR-8 


2.1 


1.2 


1.6 


Ovarian ca. IGROV-1 


0.0 


0.1 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.7 


0.5 


11.9 


Uterus 


4.4 


4.0 


0.8 


Placenta 


17.8 


31.0 


0.8 


Prostate 


41.8 


60.7 


30.6 


Prostate ca.* (bone met)PC-3 


0.0 


0.1 


0.4 


Testis 


0.7 


1.7 


0.3 


Melanoma Hs688(A).T 


0.0 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.0 


0.0 


Melanoma UACC-62 


0.0 


0.0 


0.0 
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Melanoma M14 


0.0 


0.0 


0.0 


Melanoma LOX IMVI 


0.0 


0.0 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


0.0 


0.0 


Adipose 


0.5 


0.6 


0.3 



Table CD . Panel 2D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2Dtni2512f_ 
agl317 


2Dtm2512f 
agl317 


Normal Colon GENPAK 
061003 


10.2 


Kidney NAT Clontech 8120608 


10.2 


83219 CC Well to Mod Diff 


38.2 


Kidney Cancer Clontech 
8120613 


4.5 


(OD03866) 


83220 CC NAT (OD03866) 


4.0 


Kidney NAT Clontech 8120614 


25.3 


83221 CC Gr.2 rectosigmoid 


11.0 


Kidney Cancer Clontech 
9010320 


0.0 


(OD03868) 


83222 CC NAT (OD0386S) 


2.0 


Kidney NAT Clontech 90 1 032 1 


27.4 


83235 CC Mod Diff 


3.6 


Normal Uterus GENPAK 
061018 


0.4 


(ODO3920) 


83236 CC NAT (ODO3920) 


4.6 


Uterus Cancer GENPAK 
064011 


4.9 


83237 CC Gr.2 ascend colon 


10.7 


Normal Thvroid Clontech A+ 
6570-1 


56.6 


(OD03921) 


83238 CC NAT COD03921) 


9.7 


Thvroid Cancer GENPAK 
064010 


6.2 


83241 CC from Partial 


5.0 


Thyroid Cancer INVITROGEN 
A302152 


7.1 


HeDatectomv (ODO4309) 


83242 Liver NAT (0004309) 


0.0 


Thyroid NAT INVITROGEN 
A302153 


2.9 


87472 Colon mets to lune 


1.8 


Normal Breast GENPAK 
061019 


13.5 


(OD04451-01) 


87473 Lune NAT (OD04451- 


1.3 


84877 Breast Cancer 


32.8 


02) 


(OD04566) 


Normal Prostate Clontech A+ 
6546-1 


99.3 


85975 Breast Cancer 


34.4 


COD045 90-01) 


84140 Prostate Cancer 


7.3 


85976 Breast Cancer Mets 


47.3 


COD04410) 


(OD04590-03) 


84141 Prostate NAT 


7.4 


87070 Breast Cancer Metastasis 


40.6 


fOD04410^ 


(OD04655-05) 


87073 Prostate Cancer 


18.8 


GENPAK Breast Cancer 
064006 


19.2 


rOD04720-01) 


87074 Prostate NAT 


15.9 


Breast Cancer Res. Gen. 1024 


91.4 


(0004720-02^ 


Normal Lung GENPAK 061010 


1.0 


Breast Cancer Clontech 
9100266 


16.7 


83239 Lunp Met to Muscle 


0.0 


Breast NAT Clontech 9100265 


6.2 


(QD04286) 
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83240 Muscle NAT 
£QD04286) 


0.6 


Breast Cancer INVITROGEN 
A209073 


19.3 


04136 Lune Mahenant Cancer 
(OD03126> 


7.1 


Breast NAT INVITROGEN 
A2090734 


11.1 


84137 Lune NAT COD03126) 


2.0 


Normal Liver GENPAK 
061009 


0.3 


84871 Lune Cancer ( r OD04404'» 


51.0 


Liver Cancer GENPAK 064003 


0.0 


84872 Lune NAT (0004404^ 


10.6 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Luna Cancer COD04565) 


7.9 


Liver Cancer Research Genetics 
RNA 1026 


0.0 


84876 Lung NAT COD04565) 


0.9 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


0.4 


85950 Lune Cancer COD04237- 

p_n 


7.4 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


85970 Lune NAT COD04237- 
02} 


1.7 


Paired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


0.0 


83255 Ocular Mel Met to Liver 
CODO4310") 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6005-N 


0.5 


83256 Liver NAT (OD043 10} 


0.3 


Normal Bladder GENPAK 
061001 


3.9 


84139 Melanoma Mets to Lune 
("0004321") 


0.0 


Bladder Cancer Research 
Genetics RNA 1023 


0.0 


84 1 3 8 Lune NAT COD0432 1 ) 


1.0 


Bladder Cancer INVITROGEN 
A302173 


7.7 


JNormal Kidney (xbNrAK 
061008 


30.4 


87071 Bladder Cancer 
COD04718-0n 


61.1 


oj /oo Jsjunev Ca, Nuclear 


1.6 


87072 Bladder Normal 


0.0 


erade 2 fOD04338^ 


Adjacent (0004718-03^ 


83787 Kidnev NAT COD0433S) 


29.5 


Normal Ovary Res. Gen. 


0.4 


83788 Kidnev Ca Nuclear erade 
1/2 COD04339) 


0.3 


Ovarian Cancer GENPAK 
064008 


7.2 


83789 Kidnev NAT fOD04339> 


21.0 


87492 Ovarv Cancer 
COD04768-07} 


100.0 


83790 Kidnev Ca, Clear cell 


0.2 


87493 Ovarv NAT COD04768- 


0.5 


tvpe (OD04340) 


08} 


83791 Kidnev NAT (OD04340) 


26.2 


Normal Stomach GENPAK 
061017 


18.0 


83792 Kidnev Ca, Nuclear 
erade 3 COD04348) 


0.0 


Gastric Cancer Clontech 
9060358 


1.6 


83793 Kidnev NAT (OD04348) 


21.0 


NAT Stomach Clontech 
9060359 


23.7 


87474 Kidnev Cancer 


0.6 


Gastric Cancer Clontech 
9060395 


17.7 


87475 Kidnev NAT COD04622- 
03} 


12.1 


NAT Stomach Clontech 
9060394 


15.5 


85973 Kidnev Cancer 
(OD04450-0n 


0.0 


Gastric Cancer Clontech 
9060397 


22.1 
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85974 KidnevNAT COD04450- 


17.3 


NAT Stomach Clontech 
9060396 


22.4 


03^ 


Kidney Cancer Clontech 
8120607 


44.8 


Gastric Cancer GENPAK 
064005 


7.0 



Table CE. Panel 4D 



1 ICClin jVIn vvta 


Relative 
Expression 

/o/ \ 

(%) 


1 lSSUe liaUlc 


Relative 
Expression 

(%) 


4dtm2003f_ 

agl317 


4dtm2003f_ 

agl317 


93768_Secondary Thl_anti- 


o.o 


93100_HUVEC 
(^naotnenal) 1L- 1 b 


A A 

0.0 


93769 Secondary Th2 anti- 
CD2S/anti-CD3 


0.0 


93779_HUVEC 
(Endothelial) JOFN gamma 


0.3 


93770_Secondary Trl_anti- 
UUzo/anti-CDJ 


A A 

0.0 


93102_HUVEC 

(Endothelial) JTNF alpha + IFN 
gamma 


0.0 


93573_Secondary Thl resting 
day 4-6 in EL-2 


0.0 


93101_HUVEC 

(Endothelial)_TNF alpha + IL4 


0.0 


93572_Secondary Th2_resting 
day 4-6 in EL-2 


0.0 


93781_HUVEC 
(Endothelial)_DL-l 1 


0.0 


93571_Secondary Trl_resting 
day 4-6 in EL-2 


0.0 


93583_Lung Microvascular 

-f— 1 -J it 1* 1 i — 1 11 

Endothelial Cells none 


0.0 


93568_pnmary Thl_anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells_TNFa (4 
ng/ml) and ELlb (1 ng/ml) 


0.0 


93569_primary Th2_anti- 
CD2S/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570_primary Trl_anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endotheliumJTNFa (4 ng/ml) 

J TT it /1 / 1\ 

and ELlb (1 ng/ml) 


0.0 


93565_primary Thl_resting dy 
4-6 in 1L-2 


0.0 


93773_Bronchial 
epitheliumJTNFa (4 ng/ml) and 

TT 1 V / 1 / 1\ ?fcsk 

ILlb (1 ng/ml) ** 


3.4 


93566_primary Th2_resting dy 
4-6 m IL-2 


0.0 


93347_Small Airway 

T" 1 " j_V 1 ■ 

Epitheliumnone 


8.4 


93567__primary Trl resting dy 
4-6 in EL-2 


0.0 


93348_Small Airway 
bpitnelium_llNra (4 ng/ml) 
and ILlb (1 ng/ml) 


21.2 


93351_CD45RA CD4 
lymphocyte anti-CD28/anri- 
CD3 


0.0 


92668_Coronery Artery 
SMC_resting 


0.0 


93352_CD45ROCD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ELlb 

(1 ng/ml) 


0.0 


9325 1_CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


0.0 


93353_chronic CDS 
Lymphocytes 2ry resting dy 4- 


0.0 


93108_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 
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6 in IL-2 








93574_chronic CDS 
Lymphocytes 2ry activated 

/~1T"\ i/"\V v f\ O 

CD3/CD28 


0.0 


92666 KU-812 
(Basophil)_ resting 


0.0 


93354 CD4 none 


0.0 


92667_KU-812 
(Basophil) PMA/ionoycin 


0.0 


93 25 2_Secondary 


a n 


93579_CCD1106 
(Keratinocytes)_none 


11.2 


93103 LAK cells resting 


0.0 


(Keratinoc>^es)_TNFa and 


11 7 


93788 LAK cells IL-2 


0.0 


9379 1 T iv**r f~ v irrho^i<s 




93787 LAK cells IL-2+IL-12 


0.0 


93792_Lupus Kidney 


1.5 


93789_LAK cells_IL-2-HFN 
gamma 


A A 

0.0 


93577 NCI-H292 


48.6 


Q77QA T A XT TT O-U TT 1 O 

y^/yu l^Aiv cells iL-z+iL-lo 


A A 

0.0 


93358 NCI-H292 EL-4 


29.9 


93104JLAK 

cells PMA/ionomycin and EL- 
18 


0.0 


93360 NCI-H292 IL-9 


30.4 


93578__NK Cells IL-2 resting 


0.3 


93359 NCI-H292 EL-13 


100.0 


93 109JMixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93357_NCI-H292_IFN gamma 


50.0 


93 1 10_Mixed Lymphocyte 
ReactionTwo Way MLR 


0.0 


93777 HPAEC - 


0.0 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93778JHPAECJL-1 beta/TNA 
alpha 


0.0 


93 1 12_Mononuclear Cells 
(PBMCs) resting 


0.0 


93254_Normal Human Lung 
Fibroblast none 


0.0 


93 1 13_Mononuclear Cells 
(PBMCs) PWM 


0.0 


93253_Normal Human Lung 
FibroblastJTNFa (4 ng/ml) and 
IL-lb (1 ng/ml) 


0.0 


93 1 14_Mononuclear Cells 
(PBMCs)_PHA-L 


0.0 


93257_Normal Human Lung 
Fibroblast EL-4 


0.3 


93249_Ramos (B cell) none 


0.0 


93256_Normal Human Lung 
Fibroblast IL-9 


0.0 


93250_Ramos (B 
ceil)_ionomycm 


0.2 


93255_Normal Human Lung 
Fibroblast IL-13 


0.0 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
FibroblastEFN gamma 


0.0 


93350_B lymphoytes_CD40L 
and IL-4 


0.0 


93106_Dermal Fibroblasts 
CCD1070_resting 


0.0 


92665 JEOL-1 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93361_Dermal Fibroblasts 
CCD1070__TNF alpha 4 ng/ml 


0.0 


y324o_Jc,OL-l 

(Eosinophil)_dbcAMP/PMAion 
omycin 


0.0 


93105_Dermal Fibroblasts 
CCD1070JDL-1 beta 1 ng/ml 


0.0 


93356 Dendritic Cells none 


0.0 


93772__dermal fibroblastJFN 
gamma 


0.0 
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93355 DendriHr PH1<? TPS 
100 ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.2 


9377S Dendritic Cells anti- 

CD40 


0.0 


93259 IBD Colitis 1** 


0.8 


93774 Monocytes resting 


0.0 


93260 IBD Colitis 2 


0.0 


93776 Monocytes LPS 50 
ng/nil 


0.0 


93261 EBDCrohns 


0.0 


-/.'joi lvidcrupnages resting 




/^Duiu L^oion normal 


U.Z 


935S2_Macrophages_LPS 100 
nil 'nil 


0 0 


Timer nnnp 




9309SJHUVEC 
(Endothelial) none 


0.0 


64028-1 Thymus none 


17.3 


93099 HUVEC 
(Endothelial) starved 


0.0 


64030- l_Kidney_none 


0.3 



Panel 1.2 Summary: Agl317/Agl317b The ac009238_gene_5_EXT gene encodes a 
prominin-like protein. Prominin is a plasma membrane protein with an N-terminal 
5 extracellular domain, five transmembrane segments flanking two short cytoplasmic loops and 
two large glycosylated extracellular domains, and a cytoplasmic C-terminal domain (Ref. 1). 
Prominin is found in the neuroepithelium and in various other epithelia of the mouse embryo. 
In the adult mouse, prominin has been detected in the brain ependymal layer, and in kidney 
tubules, hi these epithelia, prominin is specific to the apical surface, where it is selectively. 
1 0 associated with microvilli and microvilli-related structures. 

Replicate experiments using two different probe/primer sets show somewhat consistent 
results. The ac009238_gene_5 JBXT gene encoding a prominin-like protein is moderately to 
highly expressed in the majority of samples on this panel. This gene is most highly expressed 

15 in a sample of adult kidney (CT value = 23) in two of three runs and in a sample derived from 
a gastric cancer cell line in the third run. Overall, the ac009238_gene_5JEXT gene is 
expressed in selected normal tissues as well as selected clusters of cell lines in panel 1.2. For 
instance, there is significant expression in prostate, placenta, mammary gland, kidney, bladder, 
stomach and salivary gland. Interestingly, the ac009238_gene_5_EXT gene is over-expressed 

20 in ovarian cancer cell lines and in two breast cancer cell lines that are known to be estrogen 
receptor positive (T47D and MCF-7), relative to the normal controls. Both the ovary and 
breast are hormonally active tissues. Thus, the ac009238_gene_5_EXT gene may play a role 
in ovarian cancer or breast cancer. Therefore, inhibition of the ac009238_gene_5_EXT gene 
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product, through the use of antibodies or small molecule drugs, may be of use in the treatment 

of ovarian cancer. 



Among the samples from the central nervous system, the ac009238_gene_5_EXT gene 
5 is moderately expressed in amygdala, cerebellum, hippocampus, thalamus, and spinal cord, 
with the highest expression in the cerebral cortex (CTs = 27-28). Observed expression was 
dramatically decreased in 3 CNS cancer cell lines. Therefore, this gene may play a role in 
neurological diseases and expression may be lost during the development of brain cancer. 

10 Among the tissues important for metabolic function, the ac009238 gene_5_EXT gene 

is highly expressed in pancreas (CT = 26-29) and thyroid (CT = 26.2-29.8). This gene is also 
moderately expressed in adrenal gland (CT = 30), pituitary (CT = 28.6-33.6), skeletal muscle 
(CT = 30) and liver (CT - 29.1-30.4). Therefore, the ac009238_gene_5_EXT gene product 
may be a drug target for treatment of diseases involving any or all of these tissues as well as 

15 metabolic diseases such as diabetes and obesity. Interestingly, the rat homolog of prominin 

was identified in a screen for blood glucose-regulated genes in SD rat skeletal muscle (Ref. 2). 
Since high blood glucose level induced the expression of the prominin homolog in skeletal 
muscle, which in turn up-regulated the expression of GAPDH, it has been proposed this gene 
might be a candidate for diabetes mellitus. Please note that expression in adipose is skewed by 

20 the presence of genomic DNA contamination in this sample. 

Panel 2D Summary: Agl317 Expression of the ac009238_gene_5_EXT gene is 
highest in a sample derived from ovarian cancer and is also very high in normal prostate 
tissue. This result is consistent with the observations in Panel 1.2. Over-expression of the 

25 ac009238_gene_5_EXT gene is seen in breast and ovarian cancers- as well as bladder, thyroid, 
lung and colon cancers in a couple of instances, when compared to their normal adjacent 
tissues. Therefore, down-regulation of the activity of the ac009238_gene_5_EXT gene 
product, through the use of antibodies or small molecule drugs, might be of use in the 
treatment of breast or ovarian cancer, in addition to the others listed. In contrast, there is also a 

30 strong association with the under-expression of the ac009238_gene_5_EXT gene in kidney 

cancers when compared to normal adjacent kidney tissue. Thus, the therapeutic up-regulation 



164 



WO 02/10216 PCT/US01/24225 
of this gene, through the application of the protein itself might be of use in the treatment of 

kidney cancer. 



Panel 4D Summary: Agl317 The ac00923S_gene_5_EXT transcript is detected in 
5 NCI-H292 cells and is up-regulated in response to IL-13. NCI-H292 cells can mature into 
mucus-producing cells in response to BL-13. The ac009238_gene_5JEXT gene encodes a 
prominin-like molecule that may be involved in establishing cell surface lipid domains 
associated with the function of these cells that, in turn, is up-regulated in response to IL-13. 
Antibodies raised against the ac009238_gene_5_EXT gene product may therefore be used to 
10 detect goblet cells in the lung. In addition, antagonistic antibodies against the 

ac009238_gene_5_EXT protein may block activation of goblet cells or subsequent mucus 
secretion by these cells and be important in the treatment of allergy or asthma. 

Example 5. Quantitative expression analysis (TaqMan) of NOV5 

15 Expression of NOV5 (SC_87081869_A) was assessed using the primer-probe sets 

Agl626 and Ag3059, described in Tables DA and DB. 



Table DA . Probe Name Agl626 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 ' -CCAGAGGATCCAGATGTACATG-3 1 (SEQ ID NO. 
41) 


59.4 


22 


427 


Probe 


TET-5 ' -TCCTGTCTCTCATCCTCTACATCTTCACCA- 
3 ' -TAMRA (SEQ ID NO. 42) 


69 


30 


453 


Reverse 


5 ' -GGGCTCCAGAGAAGATGTCTAC-3 * {SEQ ID 
NO. 43) 


59 .3 


22 


491 



Table DB . Probe Name Ag3059 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 ' - CCAGAGGATCCAGATGTACATG-3 1 (SEQ ID 
NO. 44) 


59 . 4 


22 


427 


Probe 


TET-5 ' - TCCTCTACATCTTCACCAAGATCTCGG- 3 ' - 
TAMRA (SEQ ID NO. 45) 


66.8 


27 


465 


Reverse 


5 1 - AGGGCTCCAGAGAAGATGTCTA- 3 1 (SEQ ID 
NO. 46) 


59.5 


22 


492 



25 

The NOV5 gene is expressed at low/undetectable levels (CT values > 35) in all of the samples 
on Panels 1 .3D, 2.2, and 3D. 
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Example 6. Quantitative expression analysis (TaqMan) of NOV6 



PCT/US01/24225 



5 Expression of NOV6 (SC71046974JEXT) was assessed using the primer-probe sets 

Agl 36 1 , described in Tables EA. Results of the RTQ-PCR runs are shown in Tables EB, EC 
and ED. 

Table EA . Probe Name Agl361 

10 



Primers 


Sequences 


TM 


Length. 


Start 
Position 


forward 


5 • -CTGGTCAGGTACCTGGATGTTA-3 1 (SEQ ID 
NO. 47) 


59 


22 


1420 


Pro be 


FAM-5 ' -TCCATCAATGAAGAGCTTCATATTCG-3 • - 
TAMRA (SEQ ID NO. 48) 


64.6 


26 


1462 


reverse 


5 ' -CAGCCTTTAAGTGATCCATCAG-3 ' (SEQ ID 
NO. 49) 


58.9 


22 


1489 



Ighlc I-:B. Panel 1.3D 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


1.3dtm3411f 
agl361 


13dtm3411f 
agl361 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


2.1 


Pancreas 


0.0 


Renal ca. 786-0 


0.0 


rancreatic ca. tArAN 2 


0.0 


Renal ca. A498 


0.0 


Adrenal gland 


0.0 


Renal ca. RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


1.6 


Renal ca.UO-31 


0.0 


Pituitary gland 


0.1 


Renal ca. TK-10 


0.0 


Brain (fetal) 


0.0 


Liver 


0.0 


Brain (whole) 


0.2 


Liver (fetal) 


0.0 


Brain (amygdala) 


0.7 


Liver ca. (hepatoblast) HepG2 


0.0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


1.0 


Lung (fetal) 


0.0 


Brain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Lung ca. (small cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


Spinal cord 


0.2 


Lung ca. (large cell)NCI-H460 


0.0 


CNS ca. (glio/astro) U87-MG 


0.0 


Lung ca. (non-sm. cell) A549 


0.0 


CNS ca. (glio/astro) U-l 1 8-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


CNS ca. (astro) SW1783 


0.0 


Lung ca (non-s.cell) HOP-62 


0.0 


CNS ca.* (neuro; met ) SK-N- 
AS 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.1 


CNS ca. (astro) SF-539 


0.0 


Lung ca. (squam.) SW 900 


0.0 


CNS ca. (astro) SNB-75 


0.0 


Lung ca. (squam.) NCI-H596 


0.0 
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V->ino Cd. ^gllOJ oXNo-ii? 




lviammary giana 


u.u 


CNS ca. (glio) U251 


0.0 


Breast ca * (vA effusion^ MCF- 
7 


0.2 


CNS ca. (glio) SF-295 


0.0 


Breast ca.* (pl.ef) MDA-MB- 
231 


0.0 


Heart (fetal) 


0.0 


Breast ca.* (pi. effusion) T47D 


0.0 


Heart 


0.0 


Breast ca. BT-549 


0.0 


Fetal Skeletal 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.5 


Thymus 


0.4 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.7 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


100.0 


Ovarian ca* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca.* (SW480 met)SW620 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


2.1 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


83219 CC Well to Mod Diff 
(OD03866) 


0.4 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI- 
N87 


0.0 


Melanoma Ml 4 


0.0 


Bladder 


0.0 


Melanoma LOX 1MVI 


0.0 


Trachea 


0.4 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


12.8 


Adipose 


0.0 


Table EC. Panel 2D 


Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


2dtm3412f_ 
agl361 


2dtm3412f_ 
agl361 


Normal Colon GENPAK 
061003 


0.2 


Kidney NAT Clontech 8120608 


2.1 


83219 CC Well to Mod Diff 
(OD03.866) 


0.0 


Kidney Cancer Clontech 
8120613 


0.5 


83220 CC NAT (OD03866) 


0.0 


Kidney NAT Clontech 8120614 


2.6 


83221 CC Gr.2 rectosigmoid 
(OD038681 


1.3 


Kidney Cancer Clontech 
9010320 


0.0 


83222 CC NAT (OD0386S) 


0.0 


Kidney NAT Clontech 9010321 


2.9 


83235 CC Mod Diff 
(ODO39201 


0.6 


Normal Uterus GENPAK 
061018 


0.0 
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o3Z3o CC JNAI (0003920) 


0.0 


Uterus Cancer GENPAK 
064011 


0.2 


83237 CC Gr.2 ascend colon 


0.2 


Normal Thyroid Clontech A+ 
6570-1 


0.0 


oj-jo CC NAl (OD03921) 


0.0 


Thyroid Cancer GENPAK 
064010 


0.0 


83241 CC from Partial 

rrcuaicciomy {kjukJ^av^) 


a a 

0.0 


Thyroid Cancer TNVITROGEN 

A O AO 1 C O 

A302152 


0.0 




0.0 


Thyroid NAT INVITROGEN 

A O AO 1 CI 

A302153 


0.0 


S7472 Colon mets to lune 


A A 

0.0 


Normal Breast GENPAK 
061019 


0.0 


87473 Lune NAT (OD04451- 


0.0 


84877 Breast Cancer 


0.0 




(OD04566) 


Normal Prostate Clontech A+ 


A A 

0.0 


85975 Breast Cancer 
(OD045 90-01 ) 


0.0 


84140 Prostate Cancer 


0.0 


85976 Breast Cancer Mets 


0.0 




(OD04590-03) 


84141 Prostate NAT 


A A 

0.0 


87070 Breast Cancer Metastasis 


0.0 




(OD04655-05) 


87073 Prostate Cancer 

\ KJLJyjH i ZU-U 1 ) 


A A 

0.0 


GENPAK Breast Cancer 

A/T A AAZ" 

064006 


0.0 


87074 Prostate NAT 

(C\Y\C\A *70A AO\ 

( UUU4 /zU-UZ ) 


0.1 


Breast Cancer Res. Gen. 1024 


0.3 


in orma i Lung LxbJN r AK 06 1 0 1 0 


0.3 


Breast Cancer Clontech 
9100266 


0.0 


83239 Lune Met to Muscle 

\ UJJU4ZOD ) 


0.0 


Breast NAT Clontech 9100265 


0.0 


83240 Muscle NAT 

( kJUKJhZoO) 


0.0 


Breast Cancer INVITROGEN 
A209073 


0.0 


R4 1 *\f\ T liner A/f Jill on^nt P^nrpr 

COD03126) 


0.0 


rsreast JN A. I UN V i I KUUrSIN 
A2090734 


0.0 


841 37 Lune NAT (OD03 126) 


0.0 


JNormai Liver vjJijNFAJv 
061009 


0.0 


64o / 1 Lime Cancer (vJUU44U4j 


A A 

0.0 


Liver Cancer GENPAK 064003 


0.0 


84872 Lune NAT COD04404) 


0.0 


Liver Cancer Research Genetics 
RNA 1025 


0.0 


84875 Lune Cancer COD04565) 


0.0 


Liver Cancer Research Genetics 
RNA 1026 


0.2 


84876 Lune NAT COD04565) 


0.0 


Paired Liver Cancer Tissue 
Research Genetics RNA 6004- 
T 


0.0 


coyso Lune Cancer (OD04237- 

on 


0.0 


Paired Liver Tissue Research 
Genetics RNA 6004-N 


0.0 


85970 Lune NAT COD04237- 
02) 


0.0 


5 aired Liver Cancer Tissue 
Research Genetics RNA 6005- 
T 


0.0 


83255 Ocular Mel Met to Liver 
CODO4310) 


0.0 


3 aired Liver Tissue Research 
Genetics RNA 6005-N 


0.0 


83256 Liver NAT COD043 10) 


0.0 


Normal Bladder GENPAK 


0.4 
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uu 1 \J\J 1 




84139 Melanoma Mets to Lune 
YOD043?n 


U.U 


Bladder Cancer Research 
jjrenencs kjn/y iuzj 


U.U 




n a 


Bladder Cancer INvTTROGEN 


A 1 

U.l 


Normal Kidney GENPAK 
061008 


23.3 


87071 Rladder Cancer 
(OD047 18-01) 


0.0 


83786 Kidnev Ca, Nuclear 


0.7 


87072 Bladder Normal 


0.0 


grade 2 COD043381 


Adiacent COD047 18-03) 






Normal Ovary Res. Gen. 


A A 

U.U 


/oo isjanev ca iNuclear grade 
1/2 fOr> A 433Q^ 


U.U 


Ovarian Cancer CjLNFAK 

U0H-UU5 


A I 

u.z 


R37RQ T<Tirln^\/ XJ AT /OTVkl'^CA 




87492 Ovarv Cancer 

(UUl/4 / Oo-U /J 


A A 
U.U 


83790 Kidnev Ca, Clear cell 


U.U 


87493 Ovarv NAT (OD04768- 


A A 

U.U 


iype ( \JU\JH dhkj } 


Up) 


8^701 ViAne*\r XTAT fnr\(\A1A(\\ 




Normal Stomach GENPAK 

f\gz inn 
UolUl / 


100,0 


83792 Kidnev Ca, Nuclear 


U.U 


Gastric Cancer Clontech 


3.3 


83793 Kidnev NAT f 01^0434$^ 


1 o.o 


NAT Stomach Clontech 

7UOUJJ7 


/o.D 


87474 Kidnev Cancer 


U.U 


Gastric Cancer Clontech 
yuou^yz) 


A "5 

U.3 


87475 Kidnev NAT (OD04622- 
03"! 




NAT Stomach Clontech 




85973 Kidnev Cancer 
(OD04450-0n 


0.0 


Gastric Cancer Clontech 
9060397 


0 7 


85974 Kidnev NAT COD04450- 
03} 


25.7 


NAT Stomach Clontech 
9060396 


29.5 


Kidney Cancer Clontech 
8120607 


0.0 


Gastric Cancer GENPAK 
064005 


4.5 



Table ED. Panel 4D 



Tissue Name 


Relative 
Expression 

(%) 


Tissue Name 


Relative 
Expression 
(%) 


4dtm3413f 
agl361 


4dtm3413f 
agl361 


93768_SecondaryThl anti- 
CD28/anti-CD3 


0.0 


93100_HUVEC 
(Endothelial)JL-lb 


0.0 


93769_SecondaryTh2 anti- 
CD28/anti-CD3 


0.0 


93779_HUVEC 
(Endothelial)_IFN gamma 


0.0 


93770_SecondaryTrl anti- 
CD28/anti-CD3 


0.0 


93102_HUVEC 
(Endothelial)_TNF alpha + IFN 
gamma 


0.0 


93573_Secondary Thl_resting 
day 4-6 in IL-2 


0.0 


93101_HUVEC 
(Endothelial)_TNF alpha + IL4 


0.0 


93572_Secondary Th2_resting 


0.0 


93781 HUVEC 


0.0 
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day 4-6 in EL-2 




(Endothelial)JLL-.ll 




93571_Secondary Trljresting 
dav 4-6 in EL-2 


0.0 


93583_Lung Microvascular 
Endothelial Cells none 


0.0 


93568_primary Thl anti- 
CD28/anti-CD3 


0.0 


93584_Lung Microvascular 
Endothelial Cells JTNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.0 


f \ *> £• f /\ * t I'll /^k . • 

93569_pnmary Th2 anti- 
CD28/anti-CD3 


0.0 


92662_Microvascular Dermal 
endothelium none 


0.0 


93570__primary Trl anti- 
CD28/anti-CD3 


0.0 


92663_Microsvasular Dermal 
endothelium_TNFa (4 ng/ml) 
and ILlb (1 ng/ml) 


0.0 


93565_primary Thl_resting dy 
4-6 in EL-2 


0.0 


93773JBronchial 

epithelium TNFa (4 ng/ml) and 

ELlb (1 ng/ml) ** 


0.0 


y3566_pnmary Th2 resting dy 
4-6 in IL-2 


0.0 


93347_Small Airway 
Epitheliumnone 


0.0 


"3567_pnmary Trl resting dy 
4-6 in EL-2 


0.0 


93348_Small Airway 
Epithelium_TNFa (4 ng/ml) 
and ELlb (1 ng/ml) 


0.0 


93351_CD45RA CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


92668_Coronery Artery 
SMC resting 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti- 
CD3 


0.0 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb 

(1 ng/ml) 


0.0 


9325 1_CD8 Lymphocytes anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


0.0 


93353_chronic CDS 
Lymphocytes 2ry_resting dy 4- 
6 in IL-2 


0.0 


93108_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


0.1 


93574_chronic CDS 
Lymphocytes 2ry_activated 
CD3/CD2& 


0.0 


92666_KU-812 
(Basophil)_resting 


0.0 


93354 CD4 none 


0.0 


92667_KU-812 
(Basophil)_PMA/ionoycin 


0.0 


93252_Secondary 

1 11 X/ J. 1L£>/ All ill 111— V^J-/^ J v^XJL 1 1 


u.u 


93579JXD1106 
(Keratinocytes)_none 


A A 

0.0 


93103 LAK cells resting 

«= -==; 52 


0.0 


93580 CCD1106 
(Keratinocytes)_TNFa and 


0.0 


93788 LAK cells IL-2 


0.0 


93791 Liver Cirrhosis 


0.0 


93787 LAK cells DL-2+DL-12 


0.0 


93792 Lupus Kidney 


1.2 


93789_LAK cellsJL-2+IFN 

HdllllllCl 


U.U 


y^D / / jNOi-xizyz 


A O 

o.z 


Q17Q0 T AliT ppIIc TT-94-TT-1R 


U.U 


y o 5 j o JN d-riZ y Z JLL-4 


A A 
0.0 


93104_LAK 

cells PMA/ionomycin and EL- 
18 


0.0 


93360 NCI-H292 IL-9 


0.2 


93578_NK Cells EL-2 resting 


0.0 


93359 NCI-H292 LL-13 


0.0 


93109_Mixed Lymphocyte 


0.0 


93357^ NCI-H292 IFN gamma 


0.0 
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ReactionJTwo Way MLR 








93 1 lOJMixed Lymphocyte 
Reaction Two Wav MLR 


0 0 


Q3777 WPAPP 




93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


j-> i iz, _ivnjiiunuoicdr v_^ei.is> 
(PBMCs) resting 


0.0 


yJz34_Wormal Human Lung 
Fibroblast none 


0.0 


93 1 ^Mononuclear Cells 
(PBMCs^ PWM 




yjzDj_iNormal Human Lung 
Fibroblast_TNFa (4 ng/ml) and 

TT -IK (\ no-Anil 

11-.- id ng/mi^ 


A A 
0.0 


93 1 14_Mononuclear Cells 
(PBMCs) PHA-L 


0 0 


93257_Normal Human Lung 
noroDiasL xx^~h 


A A 
0.0 


93249 Ramos (B celH none 


0 0 


93256_Normal Human Lung 
norouiasL iL^-y 


A A 
0.0 


93250_Ramos (B 
cell) ionomycin 


0 0 


93255JNformal Human Lung 


A A 
0.0 


93349 B lymphocytes PWM 


0.0 


93258_Normal Human Lung 
Fibroblast IFN gamma 


0.0 


7jjju_d iyinpnuyi.cs \~>Vj l t\jV-j 

and IL-4 


0.0 


y J 1 Uo Dermal Fibroblasts 
CCD 1070 resting 


0.0 


92665_EOL-l 
differentiated 


0.0 


yJ3ol_Dermal ribroblasts 
CCD1070 TNF alpha 4 ng/ml 


0.0 


(Eosinophil)_dbcAMP/PMAion 
omycin 


0 0 


93105_Dermal Fibroblasts 

pern 0,70, TT 1 k^+o i 
^v^ju I u / u iL- 1 oeia i ng/mi 


A A 

u.u 


93356 Dendritic Cells none 


ft 0 


93772_dermal fibroblast_IFN 


A A 

0.0 


93355_Dendritic Cells LPS 
100 ng/ml 


0.0 


93771 dermal fibroblast IL-4 


0.0 


93775 Dendritic Cells anti- 
CD40 


0.0 


93259 IBD Colitis 1** 


0.0 


93774_Monocytes resting 


0.0 


93260 IBD Colitis 2 


0.0 


93776_MonocytesJLPS 50 
ng/ml 


0.0 


93261 IBDCrohns 


0.0 


93581 M^acronha^es resting 


0 0 


/ jjuiv v^oiori norrnax 


A A 


93582_Macrophages_LPS 100 
ng/ml 


0.0 


735019 Lung none 


0 0 

V/.V 


93098_HUVEC 
(Endothelial) none 


0.0 


64028-1 Thymus none 


100.0 


93099_HUVEC 
(Endothelial)_starved 


0.0 


64030-1 Kidney none 


0.0 



Panel 1.3D Summary: Agl361 Expression of the SC71046974_EXT gene is 

restricted to stomach (CT value = 29.9) and kidney (CT value = 32.9) tissue. This observation 

is consistent with the identification of this gene as a sodium/hydrogen ion exchanger because 

the function of both of these tissues requires sodium/hydrogen ion exchange activity. The 
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inhibition of the SC71046974_EXT protein activity, through the use of antibodies or small 

molecule drugs, might be of use in the treatment of kidney or gastric diseases related to the 

function of a sodium/hydrogen ion exchanger. For example, the activity of this gene may be 

related to over-production of stomach acid leading to acid reflux disease or peptic ulcer. 

5 

Panel 2D Summary: Agl361 Consistent with what was observed in Panel 1.3D, 
expression of the SC71046974_EXT gene in panel 2D is restricted to both normal kidney and 
stomach adjacent to tumor tissue. Interestingly, expression of the gene is absent in 4/4 gastric 
tumors and 10/10 kidney cancers when compared to the normal adjacent tissue controls. Thus, 

10 the expression of this gene appears to be a consistent trait of the non-neoplastic kidney and 
stomach. Therefore the absence of expression of this gene could be used as a diagnostic 
marker for kidney or gastric cancer. In addition, the replacement of this gene, potentially 
through the direct application of the protein or using gene replacement therapy, could be of 
use in the treatment of kidney or gastric cancer. Na+/H+ exchangers have previously been 

1 5 implicated in modulation of cellular adhesion and tumor invasion (Refs. 1 and 2). 

Panel 4D Summary: Agl361 The SC71046974_EXT transcript is expressed in the 
thymus in Panel 4D (CT = 28.6), but not in Panel 1.3D (CT = 38). The SC71046974_EXT 
gene encodes a putative ion exchange molecule and may therefore be important in signal 
20 transduction in the thymus. Antibodies against the protein encoded for by the 

SC71046974_EXT gene may be used to identify thymic tissue. Additionally, small molecule 
or antibody therapeutics designed against this putative ion exchanger could disrupt T cell 
development in the thymus and serve an immunosuppresive function that could be important 
for tissue transplant. 

25 

Example 7. Quantitative expression analysis (TaqMan) of NOV7 

Expression of NOV7 (GMAC040907.3_A) was assessed using the primer-probe sets 
Agl399 and Agl625 (identical sequences), described in Table FA. Results of the RTQ-PCR 
runs are shown in Tables FB. 

30 

Table FA . Probe Name Agl399/Agl625 
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Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


NO. 50) 


58.5 


21 


100 


Probe 


TET-5 1 - CCGCCTTCAAGAGAAACAAACGAAAG- 
3 ' -TAMRA (SEQ ID NO. 51) 


68.7 


26 


133 


Reverse 


5 ' -CGCAGCTCACAGCTCATTAT-3 ' (SEQ ID 
NO. 52) 


59.2 


20 


176 



Table FB . Panel 1.2 





Relative Expression(%) 


Tissue Name 


1.2tml690t_ agl399* 


Endothelial cells 


0.0 


rieart (ietaij 


0.0 


Pancreas 


0.0 


rancieatic ca. CAP AN 2 


0.0 


Adienal uland (new lot*) 


0.0 


tl, * j 

i nyroid 


0.0 


Salavary gland 


0.0 


Pituitary gland 


0.0 


Brain (tetal) 


0.0 


Brain (whole) 


0.0 


Brain (amygdala) 


0.0 


Brain (cerebellum) 


0.0 


Brain (hippocampus) 


0.0 


Brain (thalamus) 


1.4 


Cerebral Cortex 


0.0 


Spinal cord 


0.0 


v^iNo ca. (^giio/ astro) Uo /-MO 


0.0 


ljno ca. ^gno/astro) u-l I o-MCj 


0.0 


v^ino ca. (astro j ow i / oJ 


0.0 


v^ino ca. (neuro, met ) olv-iN-Ao 


0.0 


ujno ca. (astro) oroiy 


0.0 


ljno ca. ^astroj oJNr>-/j 


0.0 


CNS ca. (glio) SNB-19 


0.1 


CNS ca. (glio) U251 


0.0 


CNS ca. (glio) SF-295 


0.0 


Heart 


0.0 


Skeletal Muscle (new lot*) 


0.0 


Bone marrow 


0.0 


Thymus 


0.0 


Spleen 


0.0 


Lymph node 


0.0 


Colorectal 


0.3 


Stomach 


0.0 
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Small intestine 


0.0 


Colon ca. SW4S0 


0.0 


Colon ca.* (SW4S0 met)S W620 


0.0 


Colon ca. HT29 


0.2 


Colon ca. HC1-1 16 


0.0 


Colon ca. CaCo-2 


0.0 


63219 CC Well to Mod Dirt (OD03866) 


0.4 


Colon ca. HCC-2998 


0.0 


Gastric ca,* (liver met) NCI-N87 


0.0 


Bladder 


0.3 


T 1 1 

Trachea 


0.0 


Kidney 


0.2 


Kidney (fetal) 


0.0 


Renal ca. 786-0 


0.0 


Renal ca. A498 


0.0 


Renal ca. RXF 393 


0.0 


Renal ca. ACHN 


0.0 


Renal ca. UO-31 


0.3 


Renal ca. TK-10 


0.0 


Liver 


0.0 


T * /■ . i\ 

Liver (tetal) 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


Lung 


0.0 


t /r* a i\ 

Lung (fetal) 


0.0 


T / 11 11\ T "V 1 

Lung ca. (small cell) LX-1 


0.0 


T /"II 1 1 \ \T/-^T TT/A 

Lung ca. (small cell) NCI-H69 


1.9 


Lung ca. (s.cell var.) SHP-77 


0.0 


T /I — 1 1 \"V T/ — 'T TT il /"V 

Lung ca. (large cell)NCI-H460 


0.6 


T / 1 1 \ A C A C\ 

Lung ca. (non-sm. cell) A549 


0.6 


Lung ca. (non-s.cell) JNC1-H23 


0.0 


Lung ca (non-s.cell) H(Jr-o2 


0.2 


Lung ca. (non-s.cl) JNC1-H522 


t\ 1 
0.1 


Lung ca. (squam.) SW 900 


0.1 


Lung ca. (squam.) NCI-H596 


0.2 


Mammary gland 


0.0 


Breast ca.* (pi. effusion) MCF-7 


0.0 


Breast ca.* (pl.ef) MDA-MB-231 


0.0 


oreast ca. yM. eiiusionj ih/.l' 


n a 


Breast ca. BT-549 


0.1 


Breast ca. MDA-N 


0.4 


Ovary 


0.0 


Ovarian ca. OVCAR-3 


0.0 
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Ovarian ca. OVCAR-4 


0.0 


Ovarian ca. OVCAR-5 


1.2 


Ovarian ca. OVCAR-8 


0.0 


Ovarian ca. IGROV-1 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Uterus 


0.0 


Placenta 


0.0 


Prostate 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Testis 


0.0 


Melanoma Hs688(A).T 


0.0 


Melanoma* (met) Hs688(B).T 


0.4 


Melanoma UACC-62 


0.0 


Melanoma M14 


2.2 


Melanoma LOX DVIVI 


0.0 


Melanoma* (met) SK-MEL-5 


0.0 


Adipose 


100.0 



Panel 1.2 Summary: Agl399 Data from a replicate experiment using the same 
probe/primer set was not included due to artifactual results arising from problems with some 
of the wells. Expression in this panel is skewed by the presence of genomic DNA 
contamination in the adipose sample. Disregarding this sample, low expression of the 
GMAC040907.3_A gene was detected in thalamus (CT = 33.9), an ovarian cancer cell line 
(CT = 34.1), a single lung cancer cell line (CT = 33.4) and a single melanoma cell line (CT = 
33.2). Thus, the therapeutic inhibition of GMAC040907.3__A gene activity, through the use of 
small molecule drugs or antibodies, might be of utility in the treatment of the above listed 
cancer types. Beta-thymosins have been implicated in metastasis, wound healing, and a 
variety of other functions (Ref 1). 

Panel 13D Summary: Agl625 Expression of the GMAC040907.3_A gene was 
low/undetectable (CT values >35) in all samples on this panel. 

Panel 2D Summary: Agl625 Expression of the GMAC040907.3_A gene was 
low/undetectable (CT values >35) in all samples on this panel. 
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Panel 4D Summary: Agl625 Expression of the GMAC040907.3_A gene was 

low/undetectable (CT values >35) in all samples on this panel. 

Example 8. Quantitative expression analysis (TaqMan) of NOV8 

Expression of NOV8 (207608 13_EXT) was assessed using the primer-probe sets 
Ag998 and Gpcr 1 0, described in Table GA and GB. Results of the RTQ-PCR runs are shown 
in Tables GC, GD, GE, GF, GG, GH, and GI. 



Table GA . Probe Name Ag998 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 ' - CAATATGCCTGTGTATGCCTTT- 3 1 (SEQ ID 
NO. 53) 


59 


22 


193 


Probe 


TET-5 ' -AAAAGATTGTTCCACCTGAAACACCT- 
3 ' -TAMRA (SEQ ID NO. 54) 


64.2 


26 


215 


Reverse 


5 1 - T C C AGT AAAGG C CAAT AGTC AA- 3 1 ( SEQ ID 

NO. 55) 


58.8 


22 


246 



Table GB . Probe Name Gpcr 10 



Primers 


Sequences 


TM 


Length 


Start 
Position 


Forward 


5 ' -ACAGCAGTACCAACAGAAGCCC-3 ' (SEQ ID 
NO. 56) 




22 


119 


Probe 


FAM-5 * -TCCCACCTCCGCAGCCTCATCA-3 1 - 
TAMRA (SEQ ID NO. 57) 




22 


143 


Reverse 


5 ' -ATATTGACATGCTTCAGATGCAGG-3 1 (SEQ 
ID NO. 58) 




24 


166 



Table GC. Panel 1 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


tm597f„ 
gpcrlO 


tm597f_ 
gpcrlO 


Endothelial cells 


0.0 


Kidney (fetal) 


0.0 


Endothelial cells (treated) 


0.0 


Renal ca. 786-0 


0.0 


Pancreas 


0.0 


Renal ca. A498 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. RXF 393 


0.0 


Adipose 


62.8 


Renal ca. ACHN 


0.0 


Adrenal gland 


0.0 


Renal ca. UO-31 


12.9 


Thyroid 


19.5 


Renal ca. TK-10 


7.1 


Salavary gland 


0.0 


Liver 


0.0 


Pituitary gland 


15.5 


Liver (fetal) 


0.0 


Brain (fetal) 


27.4 


Liver ca. (hepatoblast) HepG2 


0.0 
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Brain (whole) 


1 1 


.mng 


A ft 


Brain (amygdala) 






A ft 
U.U 


Brain (cerebellum) 


1 9 




f\ ft 
U.U 


Brain (hippocampus) 


30 1 




1 AA A 
lUU.U 


Brain (substantia nigra) 


10.4 


T lino 1 P5» c pf»11 \rciY \ QtTP *7*7 


z.o 


Brain (thalamus) 




i^ung od. i^iarge ceuiiN^i-xiH-OU 


2.6 


Brain (hypothalamus) 


1 7 


ivUiig i/d. i^non-sm. ecu j a 


TOO 

12.2 


Spinal cord 


2.8 


T lint* en /rmn-o r^TH XI/"" 1 r XTOI 


A ft 
U.U 


CNS ca. (glio/astro) U87-MG 


32.5 


Lung ca (non-s.cell) HOP-62 


1.3 


/ * V * O / 1 ■ / j NTT 1 -1 ft TV 

C NS ca. (glio/astro) U-118-MG 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


K NS ca. (astro) SW1783 


0.0 


Lung ca. (squam.) SW 900 


25.7 


CNS ca.* (neuro; met ) SK-N- 
AS 


62.8 


Lung ca. (squam.) NCI-H596 


86.5 


<_"NS ca. (astro) SF-539 


0.0 


Mammary gland 


0.0 


CNS ca. (astro) SNB-75 


20.9 


Breast ca.* (pi. effusion) MCF- 
7 


0.0 


CNS ca. (gho) SNB-19 


69 3 


Breast ca.* (pl.ef) MDA-MB- 
x.j k 


A ft 

U.U 


CNSca. <«Iio) U251 


19.3 


uicdbi id. VP 1 - cirusionj lh-zd 


ft ft 
U.U 


CNS ca, (plio) SF-295 


61 1 

\J k . k 


kJi CdoL La. DI-J*t7 


21.3 


Heart 


0 0 


DICaoL td. IV* 1 :'r\~iy 


yl ft 


Skeletal muscle 


0 ft 




A A 

4.4 


Bone marrow 


0 0 


Ovarian r»Q n\AP A P 1 




Thymus 


0 0 


v^vdridn ca. W V l^/\Jtv-H 


U.U 


Spleen 


0 0 


v_/vdl Idll Od. w V V^/\jtvO 


A A 

U.U 


Lvmph node 


O 0 


V-/Vallall Ud. W V V>r\lv-o 


42. U 


Colon (ascending) 


5.7 


Ovarian rn Tfr1?fY\/ 1 


ft ft 
U.U 


Stomach 


0.1 


v-/vaiiall L-a. i^abCILesj olV-vJ V -s> 


ft ft 
U.U 


Small intestine 


0.0 


T Tfpn i q 


A 

U.o 


Colon ca. SW4S0 


0.0 




A ft 
U.U 


Colon ca.* (SW480 met)SW620 


0 0 




ft ft 

U.U 


Colon ca. IIT29 


0 0 


nuMdic L/d.. i^oone meLjJr | w-j 


1 1 ft 


Colon ca. HCT-116 


0.0 




OA *7 

2U./ 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


Colon ca. HCT-15 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 ] 


Melanoma UACC-62 


0.0 


vjdbiTic ca. ^nver met; ivn^i- 
N87 


0.0 ] 


VIelanomaM14 


6.9 


Bladder 


0.2 ] 


Melanoma LOX IMVI 


0.0 


Trachea 


0.0 ] 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


1.8 ] 


Melanoma SK-MEL-28 


0.0 



Table GD . Panel 1.1 



177 



WO 02/10216 PCT/US01/24225 



Tissue Name 


Relative Expression(%) 


l.ltm611f 
gpcrlO 


l.ltm643f_ 
gpcrlO 


Adipose 


12.0 


7.5 


Adrenal gland 


0.0 


0.8 


Bladder 


0.2 


1.1 


Brain (amygdala) 


20.0 


9.5 


Brain (cerebellum) 


19.6 


8.5 


Brain (hippocampus) 


27.0 


18.8 


Brain (substantia nigra) 


13.8 


7.1 


Brain (thalamus) 


27.7 


10.4 


Cerebral Cortex 


95.9 


51.4 


Brain (fetal) 


53.2 


19.5 


Brain (whole) 


54.0 


24.3 


CNS ca. (glio/astro) U-118-MG 


0.0 


0.0 


CNS ca. (astro) SF-539 


0.0 


0.0 


CNS ca. (astro) SNB-75 


21.6 


7.9 


CNS ca. (astro) SW1 783 


0.0 


0.0 


CNSca. (glio)U251 


25.2 


9.5 


CNS ca. (glio) SF-295 


77.4 


39.2 


CNS ca. (glio) SNB-19 


64.2 


21.6 


CNS ca. (glio/astro) U87-MG 


32.8 


12.2 


CNS ca.* (neuro; met ) SK-N-AS 


79.0 


35.8 


Mammary gland 


0.0 


0.1 


Breast ca. BT-549 


15.3 


0.0 


Breast ca. MDA-N 


1.8 


3.6 


Breast ca.* (pi. effusion) T47D 


0.0 


0.2 


Breast ca.* (pi. effusion) MCF-7 


0.0 


0.0 


Breast ca* (pl.ef) MDA-MB-231 


0.0 


0.0 


Small intestine 


0.0 


0.7 


Colorectal 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Colon ca. CaCo-2 


0.0 


0.4 


Colon ca. HCT-15 


0.0 


0.0 


Colon ca. HCT-116 


0.0 


0.0 


Colon ca. HCC-2998 


0.0 


0.0 


Colon ca. SW480 


0.0 


0.0 


Colon ca * (SW480 met)SW620 


0.0 


0.0 


Stomach 


3.4 


4.3 


Gastric ca. * (liver met) NCI-N87 


0.0 


0.3 


Heart 


0.0 


0.0 


Fetal Skeletal 


1.0 


2.7 


Skeletal muscle 


0.0 


0.0 
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Endothelial cells 


0.0 


0.0 


Heart (fetal) 


0.0 


0.0 


Kidney 


5.7 


3.6 


Kidney (fetal) 


2.6 


2.9 


Renal ca. 786-0 


0.0 


0.0 


Renal ca. A49S 


0.9 


3.5 


Renal ca. ACHN 


0.0 


0.8 


Renal ca. TK-10 


6.3 


5.1 


Renal ca. UO-3 1 


17.3 


8.8 


Renal ca. RXF 393 


0.0 


0.6 


Liver 


0.0 


0.2 


Liver (fetal) 


0.0 


0.0 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


0.0 


0.0 


Lung (fetal) 


0.0 


0.3 


Lung ca (non-s.cell) HOP-62 


1.1 


2.4 


Lung ca. (large cell)NCI-H460 


0.0 


2.5 


Lung ca. (non-s.cell) NCI-H23 


0.0 


0.0 


Lung ca. (non-s.cl) NCI-H522 


0.0 


0.0 


Lung ca. (non-sm. cell) A549 


5.0 


4.8 


Lung ca. (s.cell var.) SHP-77 


6.5 


5.6 


Lung ca. (small cell) LX-1 


0.0 


0.0 


Lung ca. (small cell) NCI-H69 


100.0 


100.0 


Lung ca. (squam.) SW 900 


9.3 


7.3 


Lung ca. (squam.) NCI-H596 


77.4 


41.2 


Lymph node 


0.0 


0.1 


Spleen 


0.0 


1.4 


Thymus 


0.0 


0.9 


Ovary 


1.4 


2.8 


Ovarian ca. IGROV-1 


0.0 


0.0 


Ovarian ca. OVCAR-3 


14.3 


9.9 


Ovarian ca. OVCAR-4 


0.0 


0.0 


Ovarian ca. OVCAR-5 


0.0 


2.3 


Ovarian ca. OVCAR-8 


10.7 


5.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


0.8 


Pancreas 


1.7 


4.4 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Pituitary gland 


4.2 


4.8 


riacenia 


0.4 


2.4 


Prostate 


0.0 


0.7 


Prostate ca* (bone met)PC-3 


13.3 


7.3 


Salavary gland 


0.0 


0.1 
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Trachea 


0.0 


1.1 


Spinal cord 


1.3 


8.1 


Testis 


t r a 
IO.H 


f\ n 

y.y 


Thyroid 


0.0 


0.0 


Uterus 


40.6 


24.0 


Melanoma Ml 4 


4.5 


5.2 


Melanoma LOX IMVI 


0.0 


0.9 


Melanoma UACC-62 


0.0 


0.0 


Melanoma SK-MEL-28 


34.9 


12.6 


Melanoma* (met) SK-MEL-5 


0.0 


0.3 


Melanoma Hs688(A).T 


0.0 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


0.7 


Table GE. Panel 1.3D 




lvuia live 

Expression 
(%) 


JLxvIall V C 

Expression 
(%) 




13Dtm3184f_ 
GpcrlO 


13Dtm3393t_ 
ag998 


Liver adenocarcinoma 


0 


0 


Pancreas 


1.7 


0.8 


Pancreatic ca. CAP AN 2 


0 


0 


Adrenal gland 


1.4 


0.7 


Thyroid 


5.3 


6.6 


Salivary gland 


0 


0.2 


Pituitary gland 


2.5 


0.9 


Brain (fetal) 


11.4 


10.7 


Brain (whole) 


12.6 


10.4 


Brain (amygdala) 


13 


13.8 


Brain (cerebellum) 


1.4 


0.7 


Brain (hippocampus) 


43.2 


51 


Brain (substantia nigra) 


1.2 


0.9 


Brain (thalamus) 


15 


9.7 


Cerebral Cortex 


100 


100 


Spinal cord 


1.4 


2.5 


CNS ca. (glio/astro) U87-MG 


9.3 


6.1 


CNS ca. (glio/astro) U-l 18-MG 


0.4 


0.2 


CNS ca. (astro) SW1783 


0 


0 


CNS ca.* (neuro; met ) SK-N-AS 


25.5 


20.4 


CNS ca. (astro) SF-539 


0 


0 


CNS ca. (astro) SNB-75 


7.4 


2.7 


CNS ca. (glio) SNB-19 


16.3 


16.6 


CNS ca. (glio) U251 


8.5 


6.6 


CNS ca. (glio) SF-295 


39.8 


27.4 


Heart (fetal) 


0.5 


0.7 
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Heart 


0.3 


0 


Fetal Skeletal 


10.7 


9.4 


Skeletal muscle 


0 


0.3 


Bone marrow 


0 


0 


Thymus 


1.1 


0.4 


Spleen 


0.5 


0.5 


Lymph node 


0.7 


0 


Colorectal 


1.4 


1.2 


Stomach 


2.7 


1.4 


Small intestine 


0.6 


0.4 


Colon ca. SW480 


0 


0 


Colon ca.* (SW480 met)SW620 


0 


0 


Colon ca. HT29 


0 


0 


Colon ca. HCT-116 


0 


o • 


Colon ca. CaCo-2 


0.7 


0.2 


83219 CC Well to Mod Diff (OD03866) 


0.7 


0.4 


Colon ca. HCC-2998 


0 


0 


Gastric ca.* (liver met) NCI-N87 


0 


0 


Bladder 


0.4 


0.6 


Trachea 


1.1 


1.1 


Kidney 


0.4 


0.5 


Kidney (fetal) 


2 


0.9 


Renal ca. 786-0 


0 


0 


Renal ca. A498 


1.8 


1.3 


Renal ca. RXF 393 


0.3 


0.5 


Renal ca. ACHN 


0 


0 


Renal ca. UO-3 1 


2.7 


1.2 


Renal ca. TK-10 


1.1 


1.8 


Liver 


0 


0.2 


Liver (fetal) 


0.6 


0 


Liver ca. (hepatoblast) HepG2 


0.7 


0 


Lung 


0 


1 


Lung (fetal) 


0.4 


0.5 


Lung ca. (small cell) LX-1 


0 


0 


Lung ca. (small cell) NCI-H69 


79.6 


73.7 


Lung ca. (s.cell var.) SHP-77 


6.3 


5.3 


Lung ca. (large cell)NCI-H460 


0.4 


0.2 


Lung ca. (non-sm. cell) A549 


0.7 


0.6 


Lung ca. (non-s.cell) NCI-H23 


0 


0.3 


Lung ca (non-s.cell) HOP-62 


0 


0.2 


Lung ca. (non-s.cl) NCI-H522 


1 


0.2 


Lung ca. (squam.) SW 900 


3.3 


2.5 


Lung ca. (squam.) NCI-H596 


15.3 


9.7 


Mammary gland 


0.8 


0 


Breast ca* (pi. effusion) MCF-7 


0 


0 
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Breast ca.* (pl.ef) MDA-MB-23 1 


0 


0 


Breast ca.* (pi. effusion) T47D 


0 


0 


Breast ca. BT-549 


9.6 


8.2 


Breast ca. MDA-N 


1.8 


0.9 


Ovary 


4.3 


2.7 


Ovarian ca. OVCAR-3 


1.8 


1.6 


Ovarian ca. OVCAR-4 


0 


0 


Ovarian ca. OVCAR-5 


o 


0 


Ovarian ca. OVCAR-8 


3.8 


2.3 


Ovarian ca. IGROV-1 


o 


o 


Ovarian ca.* (ascites) SK-OV-3 


o 


0 


Uterus 


21.3 


21 


Placenta 


0 


0 


Prostate 


0.7 


1.5 


Prostate ca.* (bone met)PC-3 


3 


1.3 


Testis 


9.8 


6.9 


Melanoma Hs6S8(A).T 


2.2 


0.3 


Melanoma* (met) Hs688(B).T 


2.2 


0.8 


Melanoma UACC-62 


o 


o 


Melanoma M14 


2.5 


1.8 


Melanoma LOX IMVI 


1.1 


0.9 


Melanoma*, (met) SK-MEL-5 


0 


0 


Adipose 


0.3 


0 


Table GF. Panel 2D 


Tissue Name 


Relative 
Expression 

(%) 


Relative 
Expression 
(%) 


2Dtm3154f_ 
GpcrlO 


2Dtm3394t_ 
ag998 


Normal Colon GENPAK 061003 


8.4 


1.5 


83219 CC Well to Mod Diff (OD03866) 


3.1 


1.5 


83220 CC NAT (0D03866) 


3.7 


1.5 


83221 CC Gr.2 rectosigmoid (OD03868) 


1.3 


0.5 


83222 CC NAT (OD03868) 


2.5 


0.7 


83235 CC Mod Diff (ODO3920) 


0.0 


0.0 


83236 CC NAT (ODO3920) 


3.9 


2.7 


83237 CC Gr.2 ascend colon (OD03921) 


1.0 


0.0 


83238 CC NAT (OD03921) 


4.9 


3.2 


83241 CC from Partial Hepatectomy (ODO4309) 


0.7 


0.0 


83242 Liver NAT (ODO4309) 


0.9 


0.0 


87472 Colon mets to lung (OD04451-01) 


0.0 


1.2 


87473 Lung NAT (OD0445 1-02) 


1.7 


0.6 


Normal Prostate Clontech A+ 6546-1 


3.1 


2.0 


84140 Prostate Cancer (OD04410) 


2.3 


0.7 
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84141 Prostate NAT (OD044 10) 


21.5 


12.3 


87073 Prostate Cancer (OD04720-01) 


3.3 


2.1 


87074 Prostate NAT (OD04720-02) 


6.7 


6.7 


Normal Lung GENPAK 06 1 0 1 0 


2.8 


1.4 


83239 Lung Met to Muscle (OD04286) 


11.2 


11.8 


83240 Muscle NAT (OD04286) 


2.1 


1.0 


84136 Lung Malignant Cancer (OD03126) 


2.8 


0.5 


84137 Lung NAT (OD03126) 


2.1 


2.9 


S4S71 Lung Cancer (OD04404) 


4.0 


2.1 


84872 Lung NAT (OD04404) 


1.7 


0.0 


84875 Lung Cancer (OD04565) 


0.0 


0.8 


84876 Lung NAT (OD04565) 


3.4 


2.8 


85950 Lung Cancer (OD04237-01) 


44.4 


40.6 


85970 Lung NAT (OD04237-02) 


0.6 


0.5 


83255 Ocular Mel Met to Liver (ODO4310) 


24.3 


15.8 


83256 Liver NAT (OD043 10) 


0.0 


0.0 


84139 Melanoma Mets to Lung (OD04321) 


100.0 


100.0 


84138 Lung NAT(OD04321) 


3.1 


2.6 


Normal Kidney GENPAK 06 1 00S 


16.3 


21.6 


83786 Kidney Ca, Nuclear grade 2 (OD04338) 


0.0 


0.8 


83787 Kidney NAT (OD0433S) 


9.9 


14.0 


83788 Kidney Ca Nuclear grade 1/2 (OD04339) 


0.0 


0.0 


83789 Kidney NAT (OD04339) 


27.5 


17.8 


83790 Kidney Ca, Clear cell type (OD04340) 


2.3 


1.6 


83791 Kidney NAT (OD04340) 


9.4 


9.7 


83792 Kidney Ca, Nuclear grade 3 (OD04348) 


0.7 


0.0 


83793 Kidney NAT (OD0434S) 


4.9 


3.7 


87474 Kidney Cancer (OD04622-01) 


1.3 


0.0 


87475 Kidney NAT (OD04622-03) 


3.0 


1.9 


85973 Kidney Cancer (OD04450-01) 


0.0 


0.0 


85974 Kidney NAT (OD04450-03) 


10.2 


12.5 


Kidney Cancer Clontech 8120607 


0.8 


1.6 


Kidney NAT Clontech 812060S 


2.7 


0.5 


Kidney Cancer Clontech 8 1 206 1 3 


1.3 


0.0 


Kidney NAT Clontech 8120614 


8.4 


5.4 


Kidney Cancer Clontech 9010320 


0.3 


0.3 


Kidney NAT Clontech 9010321 


10.4 


7.3 


Normal Uterus GENPAK 06 1 0 1 S 


58.6 


45.1 


Uterus Cancer GENPAK 0640 1 1 


41.8 


43.2 


Normal Thyroid Clontech A+ 6570-1 


32.3 


27.5 


Thyroid Cancer GENPAK 064010 


0.0 


0.5 


Thyroid Cancer EWITROGEN A302 152 


2.1 


0.8 


Thyroid NAT INVITROGEN A302153 


18.4 


13.4 


Normal Breast GENPAK 061019 


2.9 


0.0 


84877 Breast Cancer (OD04566) 


1.3 


0.6 
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S5975 Breast Cancer (OD04590-01) 


3.6 


0.9 


85976 Breast Cancer Mets (OD04590-03) 


0.8 


0.0 


87070 Breast Cancer Metastasis (OD04655-05) 


0.9 


0.4 


GENPAK Breast Cancer 064006 


0.9 


1.1 


Breast Cancer Res. Gen. 1024 


1.7 


1.2 


Breast Cancer Clontech 9100266 


2.0 


3.5 


Breast NAT Clontech 9100265 


1.2 


0.7 


Breast Cancer INVITROGEN A209073 


7.4 


7.9 


Breast NAT INVITROGEN A2090734 


2.5 


1.6 


Normal Liver GENPAK 061009 


0.0 


0.9 


Liver Cancer GENPAK 064003 


1.5 


0.0 


Liver Cancer Research Genetics RNA 1025 


0.7 


0.0 


Liver Cancer Research Genetics RNA 1026 


0.0 


0.6 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


0.0 


0.5 


Paired Liver Tissue Research Genetics RNA 6004-N 


2.6 


1.5 


Paired Liver Cancer Tissue Research Genetics RNA 6005 -T 


0.8 


0.5 


Paired Liver Tissue Research Genetics RNA 6005-N 


0.0 


0.0 


Normal Bladder GENPAK 061001 


4.2 


4.0 


Bladder Cancer Research Genetics RNA 1023 


3.7 


0.7 


Bladder Cancer INVITROGEN A302173 


20.4 


21.8 


87071 Bladder Cancer (OD047 18-01) 


0.0 


1.9 


87072 Bladder Normal Adjacent (OD047 18-03) 


1.4 


0.7 


Normal Ovary Res. Gen. 


1.7 


4.4 


Ovarian Cancer GENPAK 064008 


11.5 


12.6 


87492 Ovary Cancer (OD04768-07) 


0.0 


0.0 


87493 Ovary NAT (OD04768-08) 


1.3 


0.0 


Normal Stomach GENPAK 061017 


6.9 


8.0 


Gastric Cancer Clontech 9060358 


0.0 


1.3 


NAT Stomach Clontech 9060359 


5.3 


5.4 


Gastric Cancer Clontech 9060395 


1.2 


0.7 


NAT Stomach Clontech 9060394 


3.1 


2.6 


Gastric Cancer Clontech 9060397 


0.9 


2.6 


NAT Stomach Clontech 9060396 


2.2 


0.7 


Gastric Cancer GENPAK 064005 


2.2 


4.4 



Table GG . Panel 3D 



Tissue Name 


Relative 
Expression 
(%) 


Relative 
Expression 

(%) 


3dx4tm6577f_ 
GpcrlO al 


3dx4tm5098t 
ag998 b2 


94905_Daoy_Medulloblastoma/Cerebellum_sscDNA 


0.0 


0.0 


94906_TE671_Medulloblastom/Cerebellum_sscDNA 


0.3 


0.0 


94907_D283Med_Medulloblastoma/Cerebellum_sscDNA 


1.6 


0.1 


94908_PFSK-l_Primitive 
Neuroectodermal/Cerebellum sscDNA 


0.2 


0.0 
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94909 XF-498 CNS sscDNA 


0.0 


0.2 


949 10_SNB-78_CNS/glioma_sscDNA 


0.0 


0.0 


949 1 l_SF-268_CNS/glioblastoma_sscDNA 


0.0 


0.0 


94912 T98G Glioblastoma sscDNA 


0.0 


0.0 


96776_SK-N-SH_Neuroblastoma(metastasis)_sscDNA 


16.4 


8.6 


949 1 3_SF-295_CNS/glioblastoma_sscDNA 


13.4 


6.2 


949 1 4_Cerebellum_sscDNA 


5.5 


2.8 


96777_Cerebellum_sscDNA 


3.3 


0.0 


94916 NC^T-TT^Q^ TVfnrriP'niriprmrnH Inner putt* in rim a ccr-TYNJA 


1 9 


u.u 


94917_DMS-1 14_Small cell lung cancer_sscDNA 


0.0 


0.0 


94918_DMS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


0.3 


0.0 


949 19_NCI-H146_S mall cell lung 
cancer/neuroendocrine sscDNA 


100.0 


100.0 


94920_NCI-H526_Small cell lung 
cancer/neuroendocrine sscDNA 


1.9 


0.6 


f\ A f\ i Tl \T < 1 O ("I 11 111 

94921_NCI-N417_Small cell lung 
cancer/neuroendocrine sscDNA 


11.7 


5.1 


94923_NCI-H82_Small cell lung 


0.0 


0.2 


cancer/neuroendocrine sscDNA 






94924_NCI-H157_Squamous cell lung cancer 
(metastasis) sscDNA 


0.0 


0.0 


f\ A /A ^\ r~ \T/-it TT1 1 C C T 11 1 

94925_NCI-H1 155JLarge cell lung 
cancer/ neuroendocrine sscujn/v 


0.2 


0.3 


94926 NCI-H1299 Laree cell lunp 
cancer/neuroendocrine sscDNA 


u.u 


u.u 


94927_NCI-H727__Lung carcinoid_sscDNA 


1.0 


i.i 


94928 JsTCI-UMC-1 I JLung carcinoid_sscDNA 


5.5 


3.1 


94929_LX-l_Small cell lung cancer_sscDNA 


0.0 


0.0 


94930_Colo-205_Colon cancer_sscDNA 


0.0 


0.0 


94931_KM12_Colon cancer_sscDNA 


0.0 


0.0 


94932_KM20L2_Colon cancer_sscDNA 


0.0 


0.0 


94933_NCI-H716_Colon cancer_sscDNA 


0.9 


0.2 


94935_SW-48_Colon adenocarcinoma_sscDNA 


0.0 


0.0 


94936_SW1 1 16_Colon adenocarcinoma_sscDNA 


0.0 


0.0 


9493 7JLS 174T_Colon adenocarcinoma_sscDNA 


0.0 


0.0 


94938_SW-948_Colon adenocarcinoma_sscDNA 


0.0 


0.0 


94939_SW-480_Colonadenocarcinoma_sscDNA 


0.0 


0.0 


94940_NCI-SNU-5_Gastric carcinoma_sscDNA 


0.0 


0.0 


94941JKATO ffl_Gastric carcinoma_sscDNA 


0.0 


0.0 


94943 JNCI-SNU- 1 6_Gastric carcinoma_sscDNA 


0.0 


0.0 


94944_NCI-SNU-l_Gastric carcinoma_sscDNA 


0.0 


0.0 


94946_RF- I Gastric adenocarcinoma_sscDNA 


0.0 


0.0 


94947_RF-48_Gastric adenocarcinoma sscDNA 


0.0 


0.0 


96778_MKN-45_Gastric carcinoma_sscDNA 


0.0 


0.0 


94949_NCI-N87__Gastric carcinoma_sscDNA 


0.0 


0.0 


9495 l_OVCAR-5_Ovarian carcinoma_sscDNA 


0.0 


0.0 
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94952 RL95-2 Uterine carcinoma sscDNA 


0,0 


0.0 


94953 HelaS3 Cervical adenocarcinoma sscDNA 


1.8 


0.0 


94954 Ca Ski Cervical epidermoid carcinoma 
(metastasis^ sscDNA 


0.0 


0.0 


94955 ES-2 Ovarian clear cell carcinoma sscDNA 


0.0 


0.2 


Q4Q*v7 T?cimrio/^li ctim Stimnlntf*H witH A/innnmvrin 

6h sscDNA 


0.0 


0.0 


94958_Ramos/14h stim_"; Stimulated with PMA/ionomycin 
14h sscDNA 


0.0 


0.0 


94962 MEG-01_Chronic myelogenous leukemia 
(megokaryoblast) sscDNA 


5.3 


2.1 


94963_Raj i_Burkitt's lymphoma_sscDNA 


A A 
0.0 


A A 


94964_DaudiJ3urkitt's lymphoma_sscDNA 


A A 

0.0 


A A 
0.0 


94965 U266 B-cell plasmacytoma/myeloma_sscDNA 


A A 

0.0 


A A 
0.0 


94968_CA46_Burkitt's lymphoma_sscDNA 


A f\ 

0.0 


A A 

0.0 


94970_RL_non-Hodgkin l s B-cell lymphoma_sscDNA 


0.0 


A A 

0.0 


94972_JM l_pre-B-cell lymphoma/leukemia_sscDNA 


0.0 


0.0 


94973 Jurkat T cell leukemia sscDNA 


0.0 


A A 

0.0 


94974_TF-l_Erythroleukemia_sscDNA 


0.0 


A A 

0.0 


94975_HUT 7S_T-cell lymphoma_sscDNA 


1 -f 

1.1 


A A 
0.0 


94977JCJ937_Histiocytic lymphoma_sscDNA 


0.0 


A A 

0.0 


94980_KU-S 12_Myelogenous leukemia_sscDNA 


24.2 


1 A O 

10.2 


94981 769-P Clear cell renal carcinoma sscDNA 


0.0 


A A 

0.0 


94983 Caki-2 Clear cell renal carcinoma_sscDNA 


0.7 


0.0 


94984 SW 839_Clear cell renal carcinoma_sscDNA 


0.0 


0.0 


94986 G401 Wilms' tumor sscDNA 


0.0 


0.0 


94987_Hs766T_Pancreatic carcinoma (LN metastasis)_sscDNA 


0.4 


0.0 


94988_CAPAN-l_Pancreatic adenocarcinoma (liver 
metastasis) sscDNA 


0.0 


0.0 


94989_SU86.86_Pancreatic carcinoma (liver 
metastasis) sscDNA 


0.4 


0.5 


94990_BxPC-3_Pancreatic adenocarcinoma_sscDNA 


3.4 


1.4 


9499 l_HPAC_Pancreatic adenocarcinoma_sscDNA 


0.0 


0.0 


94992_MIA PaCa-2_Pancreatic carcinoma_sscDNA 


0.3 


0.0 


94993 CFPAC-1 Pancreatic ductal adenocarcinoma_sscDNA 


4.1 


1.8 


94994_PANC-l_Pancreatic epithelioid ductal 
carcinoma sscDNA 


0.0 


0.0 


94996_T24_Bladder carcinma (transitional cell)_sscDNA 


A A 

0.0 


A A 
0.0 


94997 5637 Bladder carcinoma sscDNA 


A A 

4.4 


1.5 


94998 HT-1197 Bladder carcinoma sscDNA 


6.4 


£L A 
6.0 


94999 UM-UC-3_Bladder carcinma (transitional cell)_sscDNA 


0.-8 


A A 
0.0 


95000 A204_Rhabdomyosarcoma_sscDNA 


0.0 


0.0 


95001 HT-1080 Fibrosarcoma sscDNA 


0.0 


0.0 


95002_MG-63_Osteosarcoma (bone)_sscDNA 


0.0 


0.0 


95003_SK-LMS-l_Leiomyosarcoma(vulva)_sscDNA 


0.0 


0.0 


95004_SJRH30_Rhabdomyosarcoma (met to bone 
marrow) sscDNA 


2.1 


2.4 
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95005 A43 1 Epidermoid carcinomasscDNA 


0.0 


0.0 


95007_WM266-4_Melanoma_sscDNA 


7.2 


4.3 


95010_DU 145_Prostate carcinoma (brain metastasis)_sscDNA 


0.0 


0.0 


9501 2_MDA-MB-468_Breast adenocarcinoma_sscDNA 


0.0 


0.3 


95013_SCC-4_Squamous cell carcinoma of tongue_sscDNA 


0.0 


0.0 


95014_SCC-9_Squamous cell carcinoma of tongue_sscDNA 


0.0 


0.0 


95015_SCC-15_Squamous cell carcinoma of tongue_sscDNA 


0.0 


0.0 


95017 CAL 27_Squamous cell carcinoma of tongue sscDNA 


0.3 


0.0 



Ta ble G 1 1. Panel 4D 



Tissue Name 


Relative 
Expression 

(%) 


Relative 
Expression 
(%) 


4dx4tm5136f_ 
gpcrlO b2 


4Dtm3395t_ 
ag998 


v j / Secondary 1 n l_anti-CiJzo/anti-CJJo 


0.0 


0.0 


v > /ovsecondary IiLZ_anti-CD2o/anti-CDJ 


1.3 


0.0 


|vj. , /O Secondary lrl_anti-L,D2o/anu-CD3 


0.5 


0.0 


jv.o /_\ Secondary 1 n.l_resting day 4-0 m IL-z 


0.0 


0.0 


/ J Secondary laz resting day 4-o m JLL-z 


0.0 


0.0 


9357 1 Secondary Trl_resting day 4-6 in IL-2 


0.0 


0.0 


vjouci primary 1 ni_anti-UlJzo/anti-CjJ3 


0.0 


0.0 


Vj>0v primary i n^_anti-(^JL>Zo/anti-CL> J 


0.0 


0.0 


/u_pnmary lrl_anti-L,U26/anti-LJJ.5 


0.0 


0.0 


93565_pnmary Thl resting dy 4-6 in EL-2 


0.0 


0.0 


vjO0(>_pnmary 1 nz_restmg dy 4-o in UL-z 


0.0 


0.0 


93567_pnmary Trl_resting dy 4-6 in EL-2 


0.0 


0.0 


Vjjj u-+ jivrv v^u-+ lympnocyie anii-L^L/Zo/anti-^L/j 


0.0 


A 1 

0.J 


yj>jj— v^jj'tZMvw v^u^i lympnocyie anti-UL'Zo/anti-u-iJj 


A A 

0.0 


1.6 


vjZj l v^Juo Lynipnocyies ami -k^dzo/ an ii-i_.jlo 


1 A 

1.4 


A A 


O^^S^ rlironu"* T VTrrnrinrvtp*; *?T"v rp^Hno* rlv A—(\ in TT 


0 0 


U.J 


93574_chronic CD 8 Lymphocytes 2ry_activated CD3/CD28 


0.0 


0.0 


93354_CD4_none 


1.9 


0.0 


93252_Secondary Thl/Th2/Trl_anti-CD95 CH11 


0.0 


0.0 


93 103 J_AK cells_resting 


1.6 


2.3 


937S8_LAK cells_EL-2 


6.7 


12.2 


93787_LAK cells_EL-2+EL-12 


1.9 


0.7 


93789_LAK cells_EL-2+IFN gamma 


2.9 


4.6 


93790_LAK cells J0L-2+ IL-18 


2.6 


4.4 


93 104_LAK cellsJPMA/ionomycin and EL-18 


3.2 


0.6 


93578_NK Cells IL-2_resting 


6.4 


4.5 


93 109_Mixed Lymphocyte ReactionJTwo Way MLR 


10.4 


9.9 


93 1 lO Mixed Lymphocyte Reaction_Two Way MLR 


2.7 


3.1 


93 1 1 l_Mixed Lymphocyte Reaction_Two Way MLR 


0.0 


0.0 


93 1 12_Mononuclear Cells (PBMCs)_resting 


0.5 


0.0 
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93113 Mononuclear Celk fPRMCsi PWM 


3 2 


1.3 


93114 Mononuclear Cells (PBMCs, PHA-I 


0.0 


0.0 


93249 Ramos (B cell) none 


0.0 


0=0 


93 "7 SO Ramn<! (T\ rell^ ionnmvfMn 

^ •J £—*}\J JL Vdli 1V_/«J V*-* vvUI 1V/11V/1H Y vlll 


0 0 


0.0 


93349 R lvmnhorvte<; PWM 

-'JJ*T7 J_> Ijf llll/llVJ»Vv Jf LWO J V V 1V1 


0 0 


0.0 


93350 B 1\minhovte<; CD40T and TT -4 


0 1 


0 0 


9266S FOT -1 fRnQinnnhin rlhr AMP Hi ffprpnti a f^H 


0 0 


0 0 


93^48 FOT -1 fFo<;monhin dhoAMP/PMAionomvcin 

s -J j£«*t<j J-/V/Jj 1 \ XOvJo lilv^L/1111 I UUvrUVli. / 1 IV 1 A 1 \_J 1 1 V/ 1 1 IV ^/ 1 1 1 


1.7 


0.0 


93356 Dendritic Cells none 

JJU L/vllUI 1HW \_^t/llo HV/llv^/ 


0 8 


0.9 


93355 Dendritic Cells LPS lOOne/ml 


0.0 


0.6 


93775 Dendritic Cells anti-CD40 

S —> 1 1 U L/vllvll ll>lv V/vllO till LI wl/TV 


0.0 


0.0 


93774 lVfnnncvtp<s Tacrine 


0 0 


0.0 


93776 Monncvtes T PS1 50 n^/ml 

S -J I ! \J lVlUuUv^ LV^O J_/JL LJ jy 1 l£/ 1111 


0 0 


0 0 


935R1 iVTaproiYHpiOY^c rf*<;ti*n0" 

-'-'JOl IVAclVvl V/JJild^C^O IC/oLJULlg 


0 0 


0 0 

V/.v 


935R9 MarrnnhaapQ TP9 100no7ml 


0 0 


0 0 

v/.v/ 


930QK TTTTVFC fFndrrfhelial'l nrme 


0 0 


0 0 
v/.v/ 


93099 TTTTVFC fFndnthelian starvpH 
y .jyjy y nu v ju^ i ij,iivjvjiiitiicii j 1& i v t li 


1 0 

1 «V/ 


0 0 
v/.v/ 


93100 TTT FVTC nPndnnVliaU TT -Ih 

7J 1W IlU V JJ/V_^ l^l_J/l il_lvJlllt^l l£l 1 y l i I l j 


0 0 

V/.v 


0 0 

V/.v 


93779 FHTVFC iTndotheliall FFN ramma 

J ~J 1 1 J 11U V JuV^ l^.L,l IvJlVJlll^lltl 1 J 1_1 i \ gdllllllCl 


0 6 


0.0 


93102 rTTTVFC Endothelial^ TNF alnha 4- TFN ffamma 

^ J Ivi- 11VJ V l^V-- l^l_/l tVaWlMv^liCl 1 y J Ml £11 LJ11<J ' U. J. ^ till 11 llcl 


0 0 

V/.V 


0.0 


yj iui_Jtiu v iiv^ ^rinaotneiiaij_iiNr aipna ^ luh 


n o 




93781 JKUVEC (Endothelial) JDL-1 1 


1.3 


0.0 


93583_Lung Microvascular Endothelial Cells__none 


1.0 


0.0 


93584_Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) 


1.9 


0.0 


andlLlb (1 ng/ml) 






92662_Microvascular Dermal endotheliumjnone 


0.0 


0.0 


92663 Microsvasular Dermal endothelium TNFa (4 ng/ml) and 


0.0 


0.0 


ILlb (1 ng/ml) 






93773 JBronchial epitheliumJTNFa (4 ng/ml) and ILlb (1 
ng/ml) ** 


2.2 


1.1 


93347_Small Airway Epithelium_none 


1.1 


0.4 


9334S_Small Airway EpitheliumJTNFa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


0.0 


92668_Coronery Artery SMC_resting 


0.0 


0.0 


92669_Coronery Artery SMC_TNEa (4 ng/ml) and ILlb (1 
ng/ml) 


0.0 


0.0 


Q3107 a<?troevtp<; rp^tintr 

7J 1 v 1 dull \J\j J LV_-o 1 wollllg 


0 0 

V/*v 


0.3 


93108 astroevtes TNFa (Axx&irrW and TT lb (\ nff/mh 


0 9 


0 7 


97666 KU-812 TRa^onhil^ restintr 

7i-vWv X^- *J iXi y^U do^-zj^l 111 y 1 Li I Ig 


42 8 


43 8 


97667 KU-812 fBasonhin PMA/ionovcin 

S £*\J\J 1 X?*^KJ Ul>i* 1 l_J<XOVJ L/llA 1 y X 1VJLTV/ HJ11VJ V will 


100.0 


100.0 


93579 CCD 11 06 CKeratinocvtes i none 


0.0 


2.6 


935R0 CCD1 106 fKerarinocvteqi TNFa and TFTSte ** 


0 0 

V/ .V/ 


0.6 


Q^7Q1 T iver CirrVin^iQ 

7J / 7 1 JLjIVwI v_^U I HUolo 


4 6 


3 4 


93/yz_Lupus Rianey 


A A 
0.0 


O.U 


93577_NCI-H292 


1.9 


0.0 


93 3 5 8_NCI-H292_BL-4 


0.0 


0.0 


93360_NCI-H292 IL-9 


0.9 


0.2 
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93359 NCI-H292 BL-13 


1.0 


0.0 


93357_NCI-H292_IFN gamma 


0.0 


1.0 


93777 HPAEC - 


0.0 


0.0 


93778 HPAEC BL-1 beta/TNA alpha 


0 0 


0 0 


93254 Normal Human Lunff Fibroblast none 


0 0 

V.V7 


0 0 


93253 Normal Human Lune Fibroblast TNFa (A nc/mft and TT - 
lb(lng/ml) 


0 0 




93257_Normal Human Lung FibroblastJDL-4 


0.0 


0.0 


93256_Normal Human Lung Fibroblast_IL-9 


0.0 


0.0 


93255_Normal Human LungFibroblastJQL-13 


0.0 


0.0 


9325S_Normal Human Lung Fibroblast_IFN gamma 


0.0 


0.3 


93106JDermaI Fibroblasts CCD1070_resting 


3.6 


0.0 


93361__Dermal Fibroblasts CCD1070JTNF alpha 4 ng/ml 


0.0 


0.0 


93105JDermal Fibroblasts CCD1070JL-1 beta 1 ng/ml 


0.0 


0.7 


93772_dermal fibroblast_IFN gamma 


0.0 


0.0 


93771_derrnal fibroblastJL-4 


1.0 


0.0 


93259JDBD Colitis 1** 


1.3 


0.0 


93260JOBD Colitis 2 


1.1 


1.1 


93261_ffiD Crohns 


1.5 


0.0 


7350 1 0_Colon_normal 


0.0 


0.0 


735019_Lung_none 


0.0 


0.7 


64028- l_Thymus none 


12.2 


17.2 


64030- l_Kidney_none 


4.8 


5.0 



Table GI . Panel CNSD.01 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


cns_lx4tm665 
If gpcrlO bl 


cns_lx4tm665 
If gpcrlO bl 


102633 BA4 Control 


39.1 


102605 BA17PSP 


36.8 


102641 BA4Control2 


27.9 


102612 BA17PSP2 


16.2 


102625 BA4 Alzheimer^ 


9.8 


102637 Sub Nigra Control 


18.4 


102649 BA4 Parkinson's 


55.7 


102645 _Sub Nigra Control2 


12^4 


102656 BA4 Parkinson's2 


71.6 


102629_Sub Nigra 
Alzheimer's2 


12.6 


102664 BA4 Huntington's 


40.3 


102660 Sub Nigra Parkinson's2 


40.0 


102671 BA4 Huntington's2 


10.7 


102667_Sub Nigra 
Huntington's 


34.5 


102603 BA4PSP 


15.3 


102674_Sub Nigra 
Huntington's2 


20.8 


102610 BA4PSP2 


47.2 


102614 Sub Nigra PSP2 


2.6 


102588 BA4 Depression 


19.3 


102592 Sub Nigra Depression 


1.3 


102596 BA4 Depression2 


10.0 


102599 Sub Nigra Depression2 


7.9 


102634 BA7 Control 


49.7 


102636 Glob Palladus Control 


3.7 


102642 BA7Control2 


27.2 


102644 Glob Palladus Control2 


9.7 


102626 BA7 Alzheimer's2 


19.1 


102620 Glob Palladus 


9.9 
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Alzheimer's 




im/^n PA7 PorHncnrt'c 


22.5 


102628_Glob Palladus 
Alzheimer*s2 


0.0 


1U265 / dA/ Parkinson s2 


oo.o 


102652_Glob Palladus 
^arkinson s 


jU.j 


102 665 BA/ Huntington s 


4o.z 


102659_Glob Palladus 
ParkLnson's2 


1 ^1 
1.4 


1U2672 BA / Huntington s2 


53.4 


lUZOUO vjIOD raiiaQUS roJr 


u.u 


1U2604 BA7 rbr 


49.6 


1 1 /""Mv-v'k Onlln^iin DODO 

lUzoi3 vjIod raiiaaus rorz 


1.5 


102611 BA7PSP2 


39.3 


10? 591 Glob Palladus 
Depression 


0.0 


luj^ftv dA / depression 


IO 1 

lO. 1 


luzojo i emp Jroie control 


zz>.z 


iU2o32 liAy Control 


3 /. / 


1U/040 iemp .roie i^oniroiz 


o 1 .0 


102(>40 BA9Control2 


69.3 


102622_Temp Pole Alzheimer's 


12.7 


102617 BA9 Alzheimer's 


8.9 


102630_TempPole 
Alzheimer's2 


17.2 


102624 BA9 Alzheimer's2 


26.4 


102653_ Temp Pole Parkinson's 


46.6 


1 0 2 64 S B A9 rarkinson s 




1 0266 lJTemp Pole 
Parkinson's2 


4U. / 


IU2655 BAV rariansonsz 


55.5 


102668_TempPole 
Huntington's 


O0.3 


102663 BAV Huntington s 


5 1.3 


lUzuU / i emp roie roJr 


j. / 


102670_BA9 Huntington s2 


21.1 


1 a^/; i r np___.__ D-J* BCD') 

luzol5 lemp role rorz 


lz .4 


102602 BA9PSP 


27.6 


1 09600 Temn Pnle 

Depression2 


9.6 


102609 BA9 PSP2 


13.1 


102639_Cing Gyr Control 


57.2 


1025S7_BA9 Depression 


13.8 


102647 Cing Gyr Control2 


27.5 


102595 BA9 Depression2 


7.2 


102623 Cing Gyr Alzheimer's 


25.1 


102635 BA 17 Control 


100.0 


10263 l_Cing Gyr Alzheimer's2 


6.8 


1 02043 fc> A l / Controlz 


53.3 


1UZ004 L,mg oyr raricmson s 


Z4.o 


1 0262 / H A 1 / Alzheimer sz 


1 Q A 
IV. O 


i uzooz ung vjryr r arKinson sz 


jO. / 


102651 B A 1 / r arkmson s 


o/. / 


l uzooy_ving <jryr Huntington s 


Ov.3 


102658 BA17Parkinson's2 


77.0 


1 02676 Crnff Gvr 
Huntington's2 


16.4 


102666 BA 17 Huntington's 


43.9 


102608 Cing Gyr PSP 


19.0 


102673__BA17 Huntington*s2 


23.5 


102616 Cing Gyr PSP2 


6.9 


102590JBA 17 Depression 


16.9 


102594 Cing Gyr Depression 


9.3 


102597 BA17Depression2 


33.1 


102601 Cing Gyr Depression2 


15.4 



Panel 1 Summary: GpcrlO The 20760813 J3XT gene is relatively highly expressed 
in samples from the central nervous system. Among these tissues, moderate expression is 
detected in thalamus, hippocampus, amygdala and substantia nigra, while lower expression is 
seen in spinal cord, hypothalamus and cerebellum (please see discussion of Panel 1.3D for 
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potential utility). Among normal tissues, 207608 13_EXT gene expression is also detected in 

colon, kidney, thyroid, testis and uterus 



The 207608 13 EXT gene is most highly expressed in a sample derived from a lung 
5 cancer cell line and shows significant expression in other samples derived from lung cancer 
cell lines. In addition, there appears to be significant expression of this gene in CNS cancer 
derived cell lines, ovarian cancer cell lines, and a pancreatic cancer cell line. Thus, based 
upon this pattern of gene expression, the therapeutic modulation of the activity of the 
207608 13JBXT gene product might be of use in the treatment of CNS malignancies, lung 
1 0 cancer, pancreatic cancer and/or ovarian cancer. 

Panel 1.1 Summary: GpcrlO Two replicate experiments performed using the same 
probe/primer set yielded results that are in good agreement. Strong expression of the 
207608 13_EXT gene is again observed in the CNS, including in amygdala, cerebellum, 
15 hippocampus, substantia nigra, thalamus and cerebral cortex (please see discussion of Panel 
1.3D for potential utility). Lower expression levels are also seen in the spinal cord. 

Among metabolically relevant tissues, 207608 13_EXT gene expression is seen in fetal 
skeletal muscle (CT values = 28, 33), pancreas (CT values = 32, 27.6), and pituitary gland (CT 

20 = 30, 27). This observation suggests that therapeutic modulation may aid the treatment of 
metabolic diseases such as obesity and diabetes as well as neuroendocrine disorders. 
Glycoprotein hormones influence the development and function of the ovary, testis and 
thyroid by binding to specific high-affinity receptors. Interestingly, the extracellular domains 
of these receptors are members of the leucine-rich repeat (LRR) protein superfamily and are 

25 responsible for the high-affinity binding (Ref. 1). 

Similar to what was observed in Panel 1, the 207608 13_EXT gene shows highest 
expression in a sample derived from a lung cancer cell line and also shows significant over- 
expression in other samples derived from lung cancer cell lines relative to the normal lung 
30 control Furthermore, it is also highly expressed by brain tumors derived cell lines, indicating 
a possible role in the development and progression of brain tumors. There appears to be 
significant expression of the 207608 13_EXT gene in a melanoma cell line as well as in uterus 
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and testis tissue. Thus, based upon this pattern of gene expression, the therapeutic modulation 

of the activity of the 20760S13J3XT gene product might be of use in the treatment of CNS 

malignancies, melanomas and/or lung cancer. 

5 Panel 1.2 Summary: GpcrlQ Expression of the 207608 1 3 JBXT gene is 

low/undetectable (CT values >35) in all samples on this panel. 

Panel 1.3D Summary: Gpcrl0/Ag998 Results from two replicate experiments were 
performed using different probe/primer sets and the results are in excellent agreement. The 

1 0 207608 1 3_EXT gene is most highly expressed in cerebral cortex (CT = 30) and shows 

moderate expression in other CNS regions as well including, amygdala, hippocampus, and 
thalamus. The 207608 13JEXT gene encodes a leucine-rich repeat protein. Leucine rich 
repeats (LRR) mediate reversible protein-protein interactions and have diverse cellular 
functions, including cellular adhesion and signaling. Several of these proteins, such as 

1 5 connectin, slit, chaoptin, and Toll have pivotal roles in neuronal development in Drosophila 
and may play significant but distinct roles in neural development and in the adult nervous 
system of humans (Ref. 2). In Drosophilia, the LRR region of axon guidance proteins has been 
shown to be critical for their function (especially in axon repulsion). Since the leucine-rich- 
repeat protein encoded by the 207608 13JEXT gene shows high expression in the cerebral 

20 cortex, it is an excellent candidate neuronal guidance protein for axons, dendrites and/or 

growth cones in general. Therefore, therapeutic modulation of the levels of this protein, or 
possible signaling via this protein, may be of utility in enhancing/directing compensatory 
synaptogenesis and fiber growth in the CNS in response to neuronal death (stroke, head 
trauma), axon lesion (spinal cord injury), or neurodegeneration (Alzheimer's, Parkinson's, 

25 Huntington's, vascular dementia or any neurodegenerative disease). 

Among normal tissues, expression of the 207608 13_EXT gene is also seen in thyroid 
(CT -34), fetal skeletal muscle (CT - 33), uterus (CT = 32) and testis (CT = 33). In addition, 
there is a strong cluster of expression in CNS cancer-derived cell lines and lung cancer cell 
30 lines. Thus, based upon this pattern of gene expression, the therapeutic modulation of the 
activity of the 207608 13_EXT gene product might be of use in the treatment of CNS 
. malignancies or lung cancer. 
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Panel 2D Summary: Gpcrl0/Ag998 Results from two replicate experiments were 
performed using different probe/primer sets and the results are in excellent agreement. The 
207608 13 EXT gene is most highly expressed in a sample derived from a melanoma 
5 metastasis (CT = 30.9). In addition, this gene appears to be more highly expressed in normal 
kidney and thyroid tissues when compared to associated cancer tissues. In contrast, the 
207608 13_EXT gene is more highly expressed in lung cancer tissue when compared to normal 
adjacent tissue. Thus, therapeutic up-regulation of the activity of this gene, through the 
application of the protein product itself or by gene replacement therapy, might be of use in the 
1 0 treatment of kidney and thyroid cancer. Alternatively, down-regulation of the activity of the 
207608 13_EXT gene product, through the use of inhibitory antibodies or small molecule 
drugs, might be of use in the treatment of melanoma or lung cancer. 

Panel 3D Summary: Gpcrl0/Ag998 Results from two replicate experiments were 
1 5 performed using different probe/primer sets and the results are in excellent agreement. The 
highest expression of the 207608 13_EXT gene on this panel is detected in a cell line derived 
from a small cell lung cancer (CT = 29.1). In addition, there is expression in a cluster of lung 
cancer cell lines indicating that the inhibition of this gene activity might be of use in the 
therapy of lung cancer. This result is consistent with what was observed in Panel 1 .3D and 
20 Panel 2D. 



Panel 4D Summary: Gpcrl0/Ag998 Results from two replicate experiments were 
performed using different probe/primer sets and the results are in excellent agreement. The 
2076081 3 JEXT transcript is induced in PMA and ionomycin treated basophil cell line KU- 
25 812. Basophils release histamines and other biological modifiers in repose to allergens and 
play an important role in the pathology of asthma and hypersensitivity reactions. Therefore, 
antibody therapeutics designed against the putative leucine rich repeat protein encoded for by 
the 207608 13_EXT gene could reduce or inhibit inflammation by blocking basophil function 
in these diseases. 

30 

Panel CNSD.01 Summary: Goer 10 The 207608 13JEXT gene shows highest 
expression throughout the cortex, with lower levels in the substantia nigra and globus palladus. 
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This result is consistent with what was observed in Panels 1, 1.1, and 1.3D. In addition, there 

is no apparent association between the 20760813_EXT gene expression pattern and the 

diseased samples present on this panel. 

5 Example 9. Quantitative expression analysis (TaqMan) of NO VI 0 

Expression of NOV10 (SC128855163_A) was assessed using the primer-probe set 
Agl450, described in Table HA. Results of the RTQ-PCR runs are shown in Tables HB, HC, 
andHD. 

10 Table HA . Probe Name Agl450 



Primers 


Sequences 


TM 


Length 


Start Position 


Forward 


5 ' -CCAAGTTCTTCCTAGTGGCTTT-3 ■ (SEQ 
ID NO. 59) 


59 


22 


83 


Probe 


FAM-5 1 -TTTCTCCTTCGCCCAGGTTGTAATTG- 
3 1 -TAMRA (SEQ ID NO. 60) 


68.8 


26 


114 


Reverse 


5 • -ATACCTAGCGACCACCAAGAAT-3 ■ (SEQ 
ID NO. 61) 


59 


22 


146 



Table HB. Panel 1.2 



Tissue Name 


Relative Expression(%) 


1.2tm2019f_ 
agl450 


1.2tm2079f_ 
agl450 


Endothelial cells 


0.5 


0.5 


Heart (fetal) 


1.5 


2.1 


Pancreas 


0.2 


0.6 


Pancreatic ca. CAP AN 2 


0.0 


0.0 


Adrenal Gland (new lot*) 


0.9 


1.2 


Thyroid 


0.3 


0.3 


Salavary gland 


21.6 


20.0 


Pituitary gland 


2.3 


0.2 


Brain (fetal) 


0.2 


0.0 


Brain (whole) 


0.0 


0.1 


Brain (amygdala) 


0.4 


0.5 


Brain (cerebellum) 


0.6 


0.4 


Brain (hippocampus) 


1.2 


1.4 


Brain (thalamus) 


0.6 


0.6 


Cerebral Cortex 


3.3 


4.6 


Spinal cord 


0.2 


0.1 


CNS ca. (glio/astro) U87-MG 


51.8 


64.6 


CNS ca. (glio/astro) U-l 18-MG 


46.3 


55.5 
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CNS ca. fastro) SW1783 


13.4 


14.1 


CNS ca.* (neuro; met ) SK-N-AS 


2.1 


2.0 


CNS ca. (astro) SF-539 


3.1 


2.5 


CNS ca. (astro) SNB-75 


12.0 


10.2 


CNS ca. felio) SNB-19 


0.4 


1.1 


CNS ca. (glio) U251 


2.9 


4.0 


CNS ca. (glio) SF-295 


100.0 


100.0 


Heart 


4.1 


5.6 


Skeletal Muscle (new lot*) 


5.6 


7.7 


Bone marrow 


0.0 


0.0 


Thymus 


0.2 


0.1 


Spleen 


0.4 


0.6 


Lymph node 


0.1 


0.0 


Colorectal 


0.8 


1.7 


Stomach 


0.2 


0.6 


Small intestine 


3.4 


3.4 


Colon ca. SW480 


10.2 


18.3 


Colon ca.* (SW480 met)SW620 


0.0 


0.0 


Colon ca. HT29 


0.0 


0.0 


Colon ca. HCT-116 


0.0 


0.0 


Colon ca. CaCo-2 


1.1 


1.2 


83219 CC Well to Mod Diff (OD03866) 


1.2 


1.3 


Colon ca. HCC-2998 


0.8 


0.9 


Gastric ca.* (liver met) NCI-N87 


0.0 


0.0 


Bladder 


4.6 


8.1 


Trachea 


0.9 


0.0 


Kidney 


5.8 


5.6 


Kidney (fetal) 


5.1 


4.6 


Renal ca. 786-0 


1.2 


1.5 


Renal ca. A498 


0.5 


0.9 


Renal ca. RXF 393 


0.8 


1.4 


Renal ca. ACHN 


0.9 


1.2 


Renal ca. UO-3 1 


6.6 


10.4 


Renal ca. TK-10 


0.2 


0.2 


Liver 


0.7 


0.9 


Liver (fetal) 


0.3 


0.4 


Liver ca. (hepatoblast) HepG2 


0.0 


0.0 


Lung 


0.1 


0.5 


Lung (fetal) 


0.2 


0.3 


Lung ca. (small cell) LX-1 


0.0 


0.0 


Lung ca. (small cell) NCI-H69 


0.2 


0.3 


Lung ca. (s.cell var.) SHP-77 


0.0 


0.0 


Lung ca. (large cell)NCI-H460 


20.0 


27.7 
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Lung ca. (non-sm. cell) A549 


0.0 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.2 


0.3 


Lung ca (non-s.ceii) HOP-62 


fKJ. / 


CO 


Lung ca. (non-s.cl) NCI-H522 


1.7 


2.4 


Lung ca. (squam.) SW 900 


12.8 


22.5 


Lung ca. (squam.) NCI-H596 


0.6 


1.0 


Mammary gland 


1.1 


1.3 


Breast ca.* (pi. effusion) MCF-7 


0.2 


0.2 


Breast ca * (pLef) MDA-MB-231 


0.0 


0.0 


Breast ca * (pi. effusion) T47D 


0.0 


0.0 


Breast ca. BT-549 


1.3 


1.3 


Breast ca. MDA-N 


0.0 


0.0 


Ovary 


10.7 


19.3 


Ovarian ca. OVCAR-3 


18.0 


16.3 


Ovarian ca. OVCAR-4 


14.5 


16.5 


Ovarian ca. OVCAR-5 


1.4 


1.5 


Ovarian ca. OVCAR-8 


2.5 


2.6 


Ovarian ca. IGROV-1 


15.6 


9.4 


Ovarian ca.* (ascites) SK-OV-3 


1.3 


2.4 


Uterus 


3.5 


2.5 


Placenta 


8.7 


1.2 


Prostate 


2.0 


2.9 


Prostate ca.* (bone met)PC-3 


17.2 


17.4 


Testis 


0.2 


0.4 


Melanoma Hs68S(A).T 


17.2 


22.2 


Melanoma* (met) Hs688(B).T 


16.2 


18.7 


Melanoma UACC-62 


2.2 


2.7 


Melanoma M14 


0.8 


1.0 


Melanoma LOX IMVI 


4.7 


5.6 


Melanoma* (met) SK-MEL-5 


0.5 


0.8 


Adipose 


2.3 


4.2 



Table HC . Panel 2D 



Tissue Name 


Relative Expression(%) 


2Dtm2366f_ 
agl450 


2Dtm2937f 
agl450 


Normal Colon GENPAK 061003 


13.7 


10.8 


83219 CC Well to ModDiff (OD03866) 


20.7 


15.8 


83220 CC NAT (OD03866 , > 


9.8 


5.1 


83221 CC Gr.2 rectosigmoid (OD03868) 


14.2 


8.4 


S3222 CC NAT COD03868) 


3.6 


1.6 


83235 CC Mod Diff CODO3920) 


12.2 


10.7 


83236 CC NAT (ODO3920) 


1.9 


2.2 
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83237 CC Gr.2 ascend colon COD0392n 


29.9 


33.7 


83238 CC NAT COD0392n 


9.1 


6.7 


83241 CC from Partial Heoatectomv ("ODO43091 


5.3 


4.9 


83242 Liver NAT CODO43091 


4.5 


4.7 


87472 Colon mets to lune COD04451-0n 


9.3 


4.4 


87473 Lune NAT COD0445 1-021 


12.3 


5.9 


Normal Prostate Clontech A+ 6546-1 


15.4 


5.7 


S4140 Prostate Cancer COD044101 


21.0 


8.7 


84141 Prostate NAT COD044101 


42.6 


33.4 


87073 Prostate Cancer COD04720-0n 


23.5 


22.2 


87074 Prostate NAT rOD04720-021 


• 32.1 


25.2 


Normal Lung GENPAK 061010 


15.7 


12.0 


83239 Lune Met to Muscle COD042861 


1.1 


0.8 


83240 Muscle NAT COD042861 


1.6 


0.3 


84136 Lune Malienant Cancer COD031261 


40.9 


20.7 


841 37 Lune NAT COD03 1261 


20.3 


15.9 


84871 Lune Cancer (OD044041 


100.0 


100.0 


84872 Lune NAT (OD044041 


27.2 


25.9 


84875 Lune Cancer COD045651 


31.4 


29.3 


84876 Lune NAT (OD045651 


6.8 


5.1 


85950 Lune Cancer (OD04237-011 


7.1 


4.3 


85970 Lune NAT fOD0423 7-021 


11.3 


7.0 


83255 Ocular Mel Met to Liver CODO43101 


0.0 


0.0 


83256 Liver NAT COD043 101 


4.1 


1.5 


84139 Melanoma Mets to Lune (DD043211 


7.6 


4.8 


84 1 3 8 Lune NAT fOD0432 1 1 


33.9 


20.4 


Normal Kidney GENPAK 061008 


19.9 


9.2 


83786 Kidnev Ca. Nuclear erade 2 ("OD043381 


32.5 


25.3 


83787 Kidnev NAT COD043381 


9.8 


7.9 


83788 Kidnev Ca Nuclear erade 1/2 COD043391 


29.5 


23.7 


83789 Kidnev NAT (OD043391 


3.6 


2.3 


83790 Kidnev Ca. Clear cell tvoe COD043401 


4.0 


3.7 


83791 Kidnev NAT COD043401 


14.8 


9.3 


83792 Kidnev Ca. Nuclear erade 3 (OD043481 


4.5 


3.0 


83793 Kidnev NAT (OD043481 


8.0 


4.4 


87474 Kidnev Cancer COD04622-0n 


4.5 


4.1 


87475 Kidnev NAT COD04622-03 , » 


11.8 


4.2 


85973 Kidnev Cancer COD04450-0n 


26.4 


12.9 


85974 Kidnev NAT COD04450-031 


13.7 


5.0 


Kidney Cancer Clontech 8120607 


1.7 


1.0 


Kidney NAT Clontech 8120608 


3.8 


1.5 


Kidney Cancer Clontech 8120613 


0.4 


0.4 


Kidney NAT Clontech 8120614 


8.0 


5.2 
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rvidney Cancer Clontecn vuiu^zu 


10 7 


7 0 


Kidney JNA1 Clontecn yuiiozi 


1 1 6 


5.4 


in urrnai u tci us vjjdin jt i-viv uu iuio 


1 1 o 


< Q 
>^ . s 


Uterus Cancer GbN-rAJs. Uo4Ul 1 






Normal 1 nyroid Clontecn A+ CD /u-i 


16 ^ 

1. VI. J 


S 7 


1 nyroid Cancer GbiNr Ais. Uo4UlU 


W 0 


1 7 0 


i nyroia cancel jin v jl i kcjvxcjn a,?uz i ->z 


14 4 


9 2 


i nyroia inai un v i i ivvJoiiiN ajuzijj 


11 9 


7.9 


Normal Breast GbNrAJv UolUly 




10 R 


0/IOT7 "D*- Q rt<-.+ //^\1~^A/1 ^ 

o4o / / Breast Cancer (<JUU4joo) 


10 7 


•J -O 


od97-) Breast Cancer (UJJU4jyu-l>l ) 




7 1 


85976 Breast Cancer Mets (OD04590-03) 


/ .O 




87070 Breast Cancer Metastasis (UiJU4o!>j-0D) 






GbNR AJs. Breast Cancer Uo4UUo 




9 4 


Breast Cancer Res. den. 1024 




?S 9 


Breast Cancer Clontecn y lOUzoo 




5 4 


Breast INAI Clontecn viuuzoj 




10 7 

IV/./ 


Breast Cancer LPs v 1 1 ruglin A_uyu / J 


7 


0 


Breast NA1 LNVllROGhN AzOvu/34 






Normal Liver GbNrAK UOlOUv 


A 7 


Z..O 


Liver Cancer GhNrAlv 064003 


n ^ 




Liver Cancer Research Genetics RJNA 10zo 


7 Q 

z.y 


9 5 

Z.J 


Liver Cancer Research Genetics RNA 1026 


7 ^ 


6 ^ 


Paired Liver Cancer Tissue Research Genetics RNA 6004-T 


7 n 


9 9 


r aired Liver tissue Research Genetics kjna ouu4-in 


0 7 


0 7 


raireu Liver cancer 1 issue Kesearcn ^jenencs rviN/v ouuj-i 


1 1 £ 


5 7 


Paired Liver 1 issue Research Genetics RNA o00j-N 


u.o 


n 7 

VJ. / 


vt 1 Tii-jj rrxrr> a r a /r 1 a a i 

Normal Bladder GbNrAR OolOOl 


1Z. 1 


1 1 7 
11./ 


Bladder Cancer Research Genetics KJNA iUZo 




9 9 


Bladder Cancer IN VI 1 RUGbiN A^Uzl 15 




97 4 
z / .*+ 


o/O / 1 rSiaaQer cancer \ vJDU4 / 1 o-u i ) 




1 1 7 
11./ 


870 /z Bladaer Normal Adiacent (CJJU4/ io-uj) 




0 7 


Normal ijvary Kes. uen. 


29.7 


19.8 


Uvanan cancer ucmi ajv uo^uuo 




30.8 


o myj* c?van ? cancel ivjuu^ /oo-u / ; 




2.5 


ci/jQi A, ro „, \t at /T^r^A/17AS AQ\ 

b /4yj ovar\' nai (uuu4/oc-uo) 


4 0 


2 6 


Normal Momach GbNrAK OolUl / 


6 7 
o. / 


5 4 


Gastric Cancer Clontecn y\)ovj jo 




1 6 

1 . v 


MAT Stomach CI on tech 9060359 


7.1 


5.0 


Gastric Cancer Clontech 9060395 


30.1 


25.5 


NAT Stomach Clontech 9060394 


1.5 


5.6 


Gastric Cancer Clontech 9060397 


18.3 


21.9 


NAT Stomach Clontech 9060396 


3.7 


1.8 



198 



WO 02/10216 



Gastric Cancer GENPAK 064005 



PCT/USO 1/24225 



16.3 



18.0 



Tissue Name 


Relative 
Expression(%) 


Tissue Name 


Relative 
Expression(%) 


agl450 al 


4. 1 ax4tmo555i 
_agl450 al 


9376S! StTnnHarv Thl anfi- 

:Cl)2S^nti-CD3 


0.3 


yj l UU nU v n,\s 

(Endothelial) IL-lb 


0.0 


!9^769 Sccondarv Th2 anti- 

: ' - > \J y U^tui iX-lcll V -1 1 1^— CHILI 

CI)2S'ai,ti-CD3 


0.3 


0^770 tTWKFGr* 

yj / /^_jh.u vr; 1 ^ 
(Endothelial) IFN gamma 


0.2 


|*>.w7()_Sccondary Trl anti- 
k !)2S anti-CD3 


0.3 


1 AO "PTTA/P^ 

7jiuz nu V rSv^ 

(Endothelial) JTNF alpha + IFN 

gamma 


0.6 


j 7 * . ^3CLllIlUd.I XIII ICbLlIlg 

■dav 4-0 in II. -2 


0.2 


qti ai TTT r\/r?/^ 
(Endothelial) TNF alpha + IL4 


0.5 


dj\4-(» in 1L-2 


0.0 


QT70 1 TTT T\^c/- ,, 

y~> /o l_xlU VcL, 
(Endothelial) IL-11 


0.4 


^357 l_Sccondary Trl_resting 


u.u 


93583_Lung Microvascular 
Endothelial Cells none 


0.2 


9356S_pnmary Thl_anti- 


u.u 


93584_Lung Microvascular 
Endothelial CellsJTNFa (4 
ng/mij ana ilid (l ng/ml) 


0.4 


93569_pnmary Th2_anti- 

'x- IV-O til 111 V_- I_/_J 


u.u 


92662_Microvascular Dermal 
endothelium none 


0.0 


!93570_primary Trl_anti- 

icTy'x/anti-cm 

' V - l^J — O' <J 1 1 i 1 v iy J 


n n 


92663_Microsvasular Dermal 
endotheliumJTNFa (4 ng/ml) 
ana ilid ng/mi) 


A A 

u.o 


j 

93565_primary Thl_resting dy 


u.u 


93773 JBronchial 
epithelium_TNFa (4 ng/ml) and 
LL1D ng/ml) 


3.6 


93566_pnmary Th2 resting dy 
4-6 in IL-2 


0.0 


93347_Small Airway 
Epithelium none 


5.0 


93567_primary Trl_resting dy 


n n 
u.u 


9334b_JSmall Airway 
Epithelium_TNFa (4 ng/ml) 
ana jllid \ i ng/ml) 


A A 
0.4 


93351_CD45RACD4 

lymphocyte_anti-CD28/anti- 

CD3 




92668_Coronery Artery 
oivti^ resung 


Z.4 


93352_CD45RO CD4 

lymphocyte_anti-CD28/anti- 

CD3 


u.u 


92669_Coronery Artery 

SMC TNFa (4 ng/ml) and IX lb 

^i ng/ml) 


3.2 


93251_CD8 Lymphocytes_anti- 
CD28/anti-CD3 


0.0 


93107 astrocytes resting 


2.8 


93353_chronic CD8 
Lymphocytes 2ry__resting dy 4- 
6 in IL-2 


0.1 


93 1 08_astrocytes_TNFa (4 
ng/ml) and ILlb (1 ng/ml) 


10.8 


93574_chronic CD8 
Lymphocytes 2ry activated 
CD3/CD28 


0.0 


92666_KU-812 
(Basophil) resting 


0.3 
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93354 CD4 none 


< 

0.0 ( 


)2667_KU-812 
'Basophil)_PMA/ionoycin 


0.5 


93252 Secondary 
Thl/TWTrl anti-CD95 CH11 


0.0 


)3579_CCD1106 
Keratinocytes) none 


3.0 


93103 LAK cells resting 


< 

0.2 


?3580_CCD1106 
[Keratinocytes)_TNFa and 
DFNg ** 


1.3 


93788 LAK cells LL-2 


0.0 


93791 Liver Cirrhosis 


0.4 


93787 LAK cells DL-2+BL-12 


0.0 


93577 NCI-H292 


0.0 


93789_LAK cells_EL-2+IFN 
gamma 


0.0 


93358 NCI-H292 JL-4 


0.1 


93790 LAK cells IL-2+IL-18 


0.0 


93360 NCI-H292 IL-9 


0.3 


93104_LAK 

cells PMA/ionomycin and IL- 
18 


0.0 


93359 NCI-H292 EL- 13 


2.3 


93578 NK Cells IL-2 resting 


0.0 


93357 NCI-H292 IFN gamma 


0.2 


93109 Mixed Lymphocyte 
Reaction Two Way MLR 


0.2 


93777 HPAEC - 


0.0 


93 1 10_Mixed Lymphocyte 
Reaction Two Way MLR 


1.2 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.5 


93 1 1 l_Mixed Lymphocyte 
Reaction Two Way MLR 


0.0 


93254_Normal Human Lung 
fibroblast none 


37.9 


93 1 12 Mononuclear Cells 
(PBMCs) resting 


0.0 


93253_Normal Human Lung 
Fibroblast TNFa (4 ng/ml) and 
EL-lb (1 ng/ml) 


74.9 


93 1 13 Mononuclear Cells 
(PBMCs) PWM 


2.9 


93257_Normal Human Lung 
Fibroblast IL-4 


39.0 


93114 Mononuclear Cells 
(PBMCs) PHA-L 


1.5 


93256_Normal Human Lung 
Fibroblast IL-9 


71.6 


93249 Ramos (B cell)_none 


0.0 


93255_Normal Human Lung 
Fibroblast IL-13 


24.9 


93250_Ramos (B 
cell) ionomycin 


0.0 


93258JSformal Human Lung 
Fibroblast lFN gamma 


41.1 


93349 B lymphocytes PWM 


0.1 


93106_Dermal Fibroblasts 
CCD1070_resting 


83.8 


93350_B lymphoytes_CD40L 
and DL-4 


0.4 


93361_Dermal Fibroblasts 
CCD1070JTNF alpha 4 ng/ml 


76.4 


92665_EOL-l 

(Eosinophil)_dbcAMP 

differentiated 


0.0 


93 105 J3ermal Fibroblasts 
CCD1070JL-1 beta 1 ng/ml 


100.0 


93248_EOL-l 

(Eosinophil)_dbcAMP/PMAion 
omycin 


0.0 


93772_dermal fibroblastJFN 
gamma 


8.9 


93356 Dendritic Cells none 


2.5 


93771 dermal fibroblast IL-4 


10.6 


93355_Dendritic Cells_LPS 
100 ng/ml 


20.5 


93892 Dermal fibroblasts none 


! 6.1 


93775_Dendritic Cells anti- 
CD40 


10.7 


99202_Neutrophils TNFa+LPS 


1.1 


93774 Monocytes resting 


0.0 


99203 Neutrophils none 


1.5 


93776 Monocytes LPS 50 


20.4 


735010 Colon normal 


0.9 
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ng/ml 








93581 Macrophages resting 


0.2 


735019_Lung none 


3.6 


93582_Macrophages_LPS 100 
ng/ml 


5.8 


64028-1 Thymus none 


1.7 


93098_HUVEC 
(Endothelial) none 


0.0 


64030-1 Kidney none 


2.6 


93099_HUVEC 
(Endothelial) starved 


0.0 







10 



15 



Panel 1.2 Summary: Agl450 The SC128855163_A gene encodes a putative Wnt5a- 
like protein. [From OMIM 164975] The Wnt genes belong to a family of protooncogenes with 
at least 13 known members that are expressed in species ranging from Drosophila to man. The 
name Wnt denotes the relationship of this family to the Drosophila segment polarity gene 
'wingless' and to its vertebrate ortholog, Intl, a mouse protooncogene (see 164820). 
Transcription of Wnt family genes appears to be developmentally regulated in a precise 
temporal and spatial manner. The Wnt family is considered to be 1 of the 3 major families of 
signaling molecules in the mouse, the others being the fibroblast growth factor-related family 
(see 164980) and the transforming growth factor-beta-related family (TGFB; 190180). All of 
the known vertebrate Wnt genes encode 38- to 43-kD cysteine-rich putative glycoproteins, 
which have features typical of secreted growth factors: a hydrophobic signal sequence, a 
conserved asparagine-linked oligosaccharide consensus sequence, and 22 conserved cysteine 
residues whose relative spacing is maintained. 



Results from two experiments performed using the same probe/primer set to examine 
expression of the SC128S55163_A gene were very consistent. The SC128855163_A gene is 
expressed at varying levels in the majority of samples on this panel. This gene shows its 

20 highest expression in a sample derived from a glioblastoma cell line SF-295 (CT =22). 

Interestingly, there is a strong association with over-expression in cell lines derived from CNS 
malignancies when compared to the low to moderate expression in the samples derived from 
normal CNS tissue (see below for further discussion of expression in CNS tissue). In addition, 
there is consistently high expression of the SC128855163_A gene in melanoma cell lines, 

25 ovarian cancer ceil lines and lung cancer cell lines. Thus, therapeutic modulation of the 

activity of the SC128855 163_A gene product through the use of inhibitory antibodies or small 
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molecule drugs might be of use for the treatment of brain cancer, melanoma, ovarian cancer 

and/or lung cancer. 

Variable levels of SC128S55163_A gene expression are detected throughout the brain 
with highest expression in cerebral cortex (CT = 29) and lowest expression in amygdala and 
cerebellum (CTs = 30-31). Wnt-5A signalling is believed to play a critical role in cadherin- 
mediated cell organization. Cadherins can act as axon guidance and cell adhesion proteins, 
specifically during development and in the response to injury. Therefore, manipulation of 
levels or activation of the SC128855163 A protein may be of use in inducing a compensatory 
synapiogcnic response to neuronal death in Alzheimer's disease, Parkinson's disease, 
Huntington's disease, spinocerebellar ataxia, progressive supranuclear palsy, ALS, head 
trauma, stroke, or any other disease/condition associated with neuronal loss. 

Among the metabolically relevant tissues, the SC128855163_A gene is expressed at 
moderate levels in pancreas (CT = 30-32), adrenal gland (CT = 29), thyroid (CT = 31), 
pituitar>' (CT = 28-32) and liver (CT = 30). In addition, this gene is expressed at high levels in 
skeletal muscle (CT = 27). These observations suggest that the SC128855163_A Wnt-5A-like 
protein may be secreted from skeletal muscle as a paracrine or endocrine signalling molecule 
acting on other insulin-responsive tissues (i.e., adipose and pancreatic beta cells). Thus, this 
gene product may be a drug target for metabolic diseases involving skeletal muscle, including 
Type 2 diabetes. 

Panel 2D Summary: Agl450 The expression of the SC128855 163_A gene was 
assessed in two independent runs on Panel 2D using the same probe/primer set and the results 
are in excellent agreement. This gene is expressed most highly in a sample of lung cancer 
tissue. Overall, the SC128S55163_A gene appears to be over-expressed in cancer tissues 
when compared to the adjacent normal tissue in the following samples: colon, lung, kidney, 
breast, and gastric cancer. Thus, therapeutic modulation of the activity of the 
SC 1 28855 163_A gene product, using antibodies or small molecule drugs, may be of use in the 
treatment of colon, lung, kidney, breast or gastric cancers. These results are consistent with 
the observation that the Wnt-5A gene appears to be up-regulated in a number of human 
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malignancies; this suggests that the homologous SC128855163_A gene may have similar 

activities (Ref. 1). 

Panel 4.1D Summary: Agl450 Among the samples on Panel 4. ID, the 
5 SC128855 163 A gene is expressed in fibroblasts and in LPS-activated monocytes, 

macrophages and dendritic cells. This transcript encodes a putative Wnt5a-like molecule. 
WNTs are secreted signalling molecules that regulate cell fate and behavior and are involved 
in embryonic development and hematopoiesis. During inflammation, the Wnt5a-like protein 
encoded for by the SC128855163A gene could potentiate the inflammatory response by 

10 acting as an autocrine factor and stimulating monocyte differentiation into dendritic cells as 
well as by allowing dendritic cells to mature into potent antigen presenting cells. 
Alternatively, the SC128855163_A gene product may influence the differentiation of other 
cell types in the microenvironment including synovial tissues (Ref. 2). Therefore, antibodies 
which block the function of this protein could be important reducing or blocking inflammation 

15 associated with rheumatoid arthritis, asthma, allergy, psoriasis, IBD and Crohn's disease. 



OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 

20 with respect to the scope of the appended claims, which follow. In particular, it is 

contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 

25 embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. Ati isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ED NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2 5 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, 
wherein one or more amino acid residues in said variant differs from the amino 
acid sequence of said mature form, provided that said variant differs in no more 
than 15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid sequence 
of a naturally-occurring allelic variant of an amino acid sequence selected from the group 
consisting SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19,21,23,25, and 27. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises a 
conservative amino acid substitution. 
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An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28; 

(b) a variant of a mature form of an ammo acid sequence selected from the group 
consisting of SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 or 28, 
wherein one or more amino acid residues in said variant differs from the amino 
acid sequence of said mature form, provided that said variant differs in no more 
than 15% of the amino acid residues from the amino acid sequence of said mature 
form; 

(c) an amino acid sequence selected from the group consisting of SEQ ED NOS:2, 4, 
6, S, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, wherein one or more 
amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of amino acid 
residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising an 
amino acid sequence chosen from the group consisting of SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, or a variant of said polypeptide, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of amino acid residues from said amino acid sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 
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The nucleic acid molecule of claim 5, wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of SEQ 
ED NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, and 27. 

The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS: 1,3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, and 27, provided that no more than 20% of the nucleotides 
differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, and 27, or a complement of said 
nucleotide sequence. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first polynucleotide; 
and 

(c) a nucleic acid fragment of (a) or (b). 

A vector comprising the nucleic acid molecule of claim 11. 
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13. The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 



14. A cell comprising the vector of claim 12. 



An antibody that binds immunospecifically to the polypeptide of claim 1. 
The antibody of claim 15, wherein said antibody is a monoclonal antibody. 
The antibody of claim 15, wherein the antibody is a humanized antibody. 



18. A method for detemiining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of claim 5 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is used 
as a marker for cell or tissue type. 

21. The method of claim 20 wherein the cell or tissue type is cancerous. 
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22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 

23 . The method of claim 22 wherein the agent is a cellular receptor or a downstream effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25 . A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity 
of the polypeptide. 

26. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX-associated 
disorder in said subject. 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 
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29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the nucleic 
acid of claim 5 in an amount sufficient to treat or prevent said NOVX-associated disorder 
in said subject. 

3 1 . The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a NOVX-associated disorder, said method comprising 
administering to a subject in which such treatment or prevention is desired the antibody 
of claim 15 in an amount sufficient to treat or prevent said NOVX-associated disorder in 
said subject. 

35. The method of claim 34 wherein the disorder is diabetes. 

36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 
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A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 

pharmaceutically-acceptable carrier. 



40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 38. 

42. A kit comprising in one or more containers, the pharmaceutical composition of claim 39. 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the amount 
of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared to 
the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to cancers. 
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46. A method for determiiiing the presence of or predisposition to a disease associated with 

altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the amount 
of the nucleic acid present in a control sample from a second mammalian subject 
known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 

48. A method of treating a pathological state in a mammal the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of at 
least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26 and 28, or a 
biologically active fragment thereof. 

49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to alleviate 
the pathological state. 
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